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(57) Abstract 

The present invention provides a liquid 
crystal display element having an adequate 
pre— tilt angle for preventing the reverse do- 
main, as well as excellent electrical properties 
by preparation of the polyamic acid compo- 
sition for the liquid crystal display element 
which comprises a polyamic acid A that ex- 
cels in electricat properties and a polyamic 
acid B that has side chains, mixed in the ratio 
A/B of 50/50 to 95/5 (by weight). 
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DESCRIPTION 



Polyamic Acid Composition, Liquid Crystal Aligning Film, and 
Liquid Crystal Display Element 



Technical Field 

The present invention relates to a polyamic acid 
composition which excels in electrical properties and 
reliability for use in the field of electronic materials . The 
10 applications thereof include aligning films, protection films, 
insulation films, and the like. In particular, the polyamic 
acid composition is highly suitable for application to aligning 
films for liquid crystal display elements. 

15 Background Art 

The present mainstream of liquid crystal display elements 
are those utilizing nematic liquid crystals. Liquid crystal 
display elements presently in practical use include a TN 
element twisted by 90°, an STN element usually twisted by 

20 180° or more, and a TFT liquid crystal display element utilizing 
thin film transistors. In addition to these, there have been 
developed liquid crystal display elements of various driving 
systems, such as a lateral-electric-field-type liquid crystal 
display elements of the IPS (In Plane Switching) mode having 

25 improved view-angle properties. The progress of liquid 
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crystal display elements is not limited to only these modes, 
but active efforts to improve peripheral materials have been 
made in order to attain improvement of the properties of liquid 
crystal display elements. 
5 With wider use of liquid crystal display elements in 

various fields, liquid crystal display elements having 
improved properties have been demanded. Such demands include 
demands in relation to the alignment properties of liquid 
crystals represented by the pre-tilt angle, demands in relation 
10 to the electrical properties of liquid crystal display elements 
such as current consumption, voltage holding ratio, and 
residual voltage, and demands for the reliability of such 
properties in long-time use. 

Of these properties, the required pre-tilt angles of 
15 liquid crystals differ depending on the driving systems of 
liquid crystal display elements. For example, TN elements or 
TFT elements, in which liquid crystals are twisted by 90° , 
require a pre-tilt angle of 1 to 6° , and STN elements having 
larger twist angles require a pre-tilt angle of 3 to 8° . In 
20 addition to pre-tilt angles, properties related to the 

alignment of liquid crystals such as alignment uniformity, 
alignment stability, and anchoring energy at the liquid 
crystal-aligning film interface are also important, because 
these properties influence the performance of liquid crystal 
25 display elements. In addition, the process margin of these 
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properties in the manufacture of liquid crystal display 
elements is also important. A significant problem will arise 
if the pre-tilt angle or alignment of liquid crystals varies 
depending on the conditions of drying solvent after the 

5 application of alignment materials, conditions of imidizing 
the polyamic acid (typically by heat-treatment) , or conditions 
of annealing after injecting liquid crystals. 

For STN liquid crystal display elements, especially those 
of a low-voltage type used in portable devices, low current 

10 consumption is demanded because of the low driving voltage of 
liquid crystal display elements. That is, since voltage 
applied to liquid crystals lowers accordingly when the current 
consumption of a liquid crystal element rises, the rise of 
liquid crystal molecules becomes insufficient, and contrast 

15 lowers. For liquid crystal display elements of a low-voltage 
type, change in current consumption experienced in long-time 
use (reliability) is also important. Since STN display 
elements use a slight potential difference for turning a 
display on or off, if the current consumption of an element 

20 changes, voltage applied to liquid crystals also changes making 
normal driving impossible. In an extreme case, there results 
a phenomenon such that no images of a liquid crystal display 
element are displayed when the element is driven for a long 
time . 

25 For TFT liquid crystal display elements , on the other hand, 
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requirements for voltage holding ratio and residual voltage 
are particularly important . If voltage holding ratio is small, 
voltage applied to liquid crystals during the field period 
lowers, resulting in low contrast. If residual voltage is 
5 high, electric charge remains even if the voltage is turned 
off after the voltage is impressed, and images that should be 
erased remain as residual image. In TFT liquid crystal display 
elements, the residual image phenomenon is one of the most 
critical problems. 

10 The object of the present invention is to provide a liquid 

crystal' aligning film for obtaining a liquid display element 
having an optimal pre-tilt angle, low current consumption, and 
highly reliable pre-tilt angle and current consumption even 
after long-term use. 

15 With regard to an example of a liquid crystal alignment 

material having stable liquid crystal alignment properties and 
pre-tilt angles and good electro-optical, properties, Japanese 
Patent Application Laid Open No. 07-120768 discloses an 
alignment material which contains a polyamic acid having an 

20 aliphatic tetracarboxylic dianhydride as an essential 
component, and a polyamic acid having an aromatic 
tetracarboxylic dianhydride as another essential component. 

However, since no amine components having groups that 
increase the pre-tilt angle of liquid crystals are described 

25 in the cited reference, obtaining an adequate pre-tilt angle 
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is difficult. That is, it is difficult to obtain a material 
concurrently having an adequate pre-tilt angle, excellent 
electrical properties, and the reliability of these properties 
through the use of the process disclosed in the cited reference. 
5 Although the cited reference describes that a siloxane-based 
diamine is preferred, it has a small pre-tilt angle, as well 
as a problem of liquid crystal alignment (see Comparative 
Examples described herein) . 

10 Disclosure of the Invention 

In order to solve the above problems, the inventors of 
the present invention conducted repeated examinations on the 
structures of tetracarboxylic dianhydrides and diamines used 
in the polyamic acids and the combination of polyamic acids, 

15 and found that the above object was achieved by use, as the 
polymer component of a liquid crystal aligning film used in 
a liquid crystal display element, of an alignment material 
containing a polyamic acid A and a polyamic acid B, each having 
a specific tetracarboxylic dianhydride and a specific diamine 

20 component selected from those described below. 

According to a first aspect of the present invention, there 
is provided a polyamic acid composition comprising a polyamic 
acid A providing a polyimide having excellent electrical 
properties, and a polyamic acid B containing a diamine having 

25 side chains, wherein said polyamic acid A is a polyamic acid 
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comprising an acid component containing at least one 



tetracarboxylic di anhydride selected from a group consisting 
of aliphatic tetracarboxylic dianhydrides and alicyclic 
tetracarboxylic dianhydrides, and an amine component based on 
5 at least one of aromatic diamine represented by the following 
formula (1); 



10 each X x is independently a single bond, an oxygen atom, C(CH 3 ) 2 , 
C(CF 3 ) 2 , S, S0 2 , or a linear alkyl group having 1 to 6 carbon 
atoms; and n r is an integer from 0 to 2, 

and said polyamic acid B is a polyamic acid comprising, an acid 
component containing 50 mole % or more of at least one aromatic 
15 tetracarboxylic dianhydride, and an amine component containing 
at least one diamine having a group enabling the pre-tilt angle 
of a liquid crystal to be increased on the side chain thereof, 
the ratio A/B of the polyamic acid A to the polyamic acid B 
being 50/50 to 95/5 (by weight) . 
20 According to a second aspect of the present invention, 

there is provided polyamic acid composition according to the 
first aspect, wherein the diamine having in the side chain 
thereof a group enabling the pre-tilt angle of a liquid crystal 
to be increased in the polyamic acid B is at least one of diamines 
25 represented by general formulas (2) and (3), or said diamine 




(1) 



wherein, each Y, is independently an oxygen atom or a CH 2 group; 



# 



WO 99/34252 PCT/JP98/05547 

7 

and at least one of diamines represented by the above general 
formula (1) and a general formula (4) . 



m 



v^^O-Y^pX^ij-^^ (2) 



10 wherein, R x is hydrogen atom or an alkyl group having 1 to 12 
carbon atoms; Z x is CH 2 group; m is an integer from 0 to 2; the 
ring A is benzene ring or cyclohexane ring; 1 is 0 or 1; each 
Y 2 is independently oxygen atom or CH 2 group; and each n 2 is 
independently 0 or 1 . 



15 



(3) 



wherein, each Y 3 is independently oxygen atom or CH 2 group; each 
of R 2 and R 3 is independently hydrogen atom, an alkyl group or 
20 a perfluoroalkyl group having 1 to 12 carbon atoms, at least 
one of R 2 and R 3 being an alkyl group or a perfluoroalkyl group 
having 3 or more carbon atoms; and each n 3 is independently 0 
or 1. 



a*4> a (R 4 )b 
25 H 2 NH^X 2 HQ-XH 2 



(4) 
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wherein, X 2 is a divalent aliphatic group; each R 4 is 
independently hydrogen atom or CH 3 ; and each of a and b is 1 
or 2. 

According to a third aspect of the present invention, there 
5 is provided a polyamic acid composition according to the second 
aspect, wherein the polyamic acid A contains an acid component 
containing alicyclic tetracarboxylic dianhydride and 
aliphatic tetracarboxylic dianhydride; and the polyamic acid 
A contains a diamine component of general formula (1) , wherein 
10 Y x is CH 2 ; each X x is independently C(CH 3 ) 2 , C(CF 3 ) 2 , or a linear 
alkyl group having 1 to 6 carbon atoms; and n x is an integer 
from 0 to 2. 

According to a fourth aspect of the present invention, 
there is provided a polyamic acid composition according to the 
15 second aspect, wherein the ratio of. the aliphatic 

tetracarboxylic dianhydride to the alicyclic tetracarboxylic 
dianhydride in polyamic acid A is 90/10 to 30/70 (mole ratio) ; 
and the polyamic acid A contains a diamine component of general 
formula (1) , wherein Y x is CH 2 ; each X x is independently a single 
20 bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or a linear alkyl group having 1 to 6 
carbon atoms; and n x is an integer from 0 to 2. 

According to a fifth aspect of the present invention, there 
is provided a polyamic acid composition according to the second 
aspect, wherein the aliphatic tetracarboxylic dianhydride in 
25 the polyamic acid A is butane tetracarboxylic dianhydride, the 



WO 99/34252 

o PCT/JP98/05S47 



alicyclic tetracarboxylic dianhydride in the polyamic acid A 
is cyclobutane tetracarboxylic dianhydride, the polyamic acid 
A contains a diamine component of general formula (1) , wherein 
Y, is CH 2 ; each X 1 is independently a single bond, C(CH 3 ) 2 , 
5 C(CF 3 ) 2 , or a linear alkyl group having 1 to 6 carbon atoms; 
and n 3 is an integer from 0 to 2, and the aromatic tetracarboxylic 
dianhydride in the polyamic acid B is pyromellitic dianhydride. 

According to a sixth aspect of the present invention, there 
is provided a polyamic acid composition according to the second 
10 aspect, wherein the polyamic acid A comprises an acid component 
containing cyclobutane tetracarboxylic dianhydride and butane 
tetracarboxylic dianhydride, and the polyamic acid A contains 
a diamine component of general formula (1), wherein Y l is CH 
; each X, is independently a single bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or 
15 a linear alkyl group having 1 to 6 carbon atoms; and n, is an 
integer from 0 to 2, and the aromatic tetracarboxylic 
dianhydride in the polyamic acid B is pyromellitic dianhydride. 

According to a seventh aspect of the present invention, 
there is provided a polyamic acid composition according to the 
20 second aspect, wherein the aliphatic tetracarboxylic 

dianhydride in the polyamic acid A is butane tetracarboxylic 
dianhydride, the alicyclic tetracarboxylic dianhydride in the 
polyamic acid A is cyclobutane tetracarboxylic dianhydride, 
the ratio of the former to the latter is 90/10 to 30/70 (mole 
25 ratio), and in general formula (1), Y, is CH 2 ; each x x is 
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independently a single bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or a linear alkyl 
group having 1 to 6 carbon atoms; and n x is an integer from 0 
to 2, and the aromatic tetracarboxylic dianhydride in the 
polyamic acid B is pyromellitic dianhydride. 
5 According to an eighth aspect of the present invention, 

there is provided an aligning film for liquid crystal display 
elements containing a polyimide obtained from a composition 
according to any of the first through seventh aspects. 

According to a ninth aspect of the present invention, there 
10 is provided a liquid crystal display element using an aligning 
film for liquid crystal display elements according to the 
eighth aspect. 

According to a tenth aspect of the present invention, there 
is provided a liquid crystal display element according to the 
15 ninth aspect, wherein the liquid crystal composition contains 
at least one compound selected from those represented by 
general formulas (5), (6), and (7). 

h-<yh-Q-\ ( 5 ) 



20 



25 



R 5 ^>-Z2-<B>-Z3-H^R6 

^L 2 



(6) 



(7) 
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wherein, R 5 is an alkyl group having 1 to 10 carbon atoms in 
which optional, nonadjacent methylene groups may be 
substituted by -0- or -CH=CH-, and in which optional hydrogen 
atoms maybe substituted by fluorine atoms; R 6 is fluorine atom, 
5 chlorine atom, -0CF 3 , -0CF 2 H, -CF 3 , -CF 2 H, -CFH 2 , -OCF 2 CF 2 H or 
-OCF 2 CFHCF 3 ; each of L x and L 2 is independently hydrogen atom 
or fluorine atom; each of Z 2 and Z 3 is independently 1,2- 
ethylene, 1, 4-butylene, -COO-, -CF 2 0-, -0CF 2 -, -CH-CH-, or a 
single bond; ring B is trans-1, 4-cyclohexylene, 1,3- 
10 dioxane-2, 5-diyl, or 1 , 4-phenylene in which hydrogen atoms may 
be substituted by fluorine atoms; and ring C is trans-1, 4- 
cyclohexylene, or 1, 4-phenylene in which hydrogen atoms may 
be substituted by fluorine atoms; and wherein, atoms 
constituting such compounds may be substituted by isomers 
15 thereof. 

According to an eleventh aspect of the present invention, 
there is provided a liquid crystal display element according 
to the ninth aspect, wherein the liquid crystal composition 
contains at least one compound selected from those represented 
20 by general formulas (8) and (9) . 



25 wherein, each of R 7 and R 9 is independently an alkyl group having 





(9) 
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1 to 10 carbon atoms in which optional, nonadjacent methylene 



5 1,4 -phenyl ene, 1, 3-dioxane-2, 5-diyl, or pyrimidine-2, 5-diyl; 
ring E is trans-l , 4-cyclohexylene, 1, 4-phenylene in which 
hydrogen atoms may be substituted by fluorine atoms, or 
pyrimidine-2, 5-diyl; ring F is trans-l , 4-cyclohexylene or 
1, 4-phenylene; Z 4 is 1, 2-ethylene, -COO-, or a single bond; each 
10 of L 3 , L 4 , and L 5 is independently hydrogen atom or fluorine 
atom; and each of e, f, and g is independently 0 or 1 . 

According to a twelfth aspect of the present invention, 
there is provided a liquid crystal display element according 
to the ninth aspect, wherein the liquid crystal composition 
15 contains at least one compound selected from those represented 
by general formulas (10), (11), and (12). 



groups may be substituted by -0- or -CH=CH-, and in which 
optional hydrogen atoms may be substituted by fluorine atoms; 
R 9 is -CN group or -C=C-CN; ring D is trans-l, 4-cyclohexylene, 




(10) 



20 




(11) 




(12) 



wherein, each of R 10 and R u is independently an alkyl group 
25 having 1 to 10 carbon atoms in which optional, nonadjacent 
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methylene groups may be substituted by -0- or -CH=CH-, and in 
which optional hydrogen atoms may be substituted by fluorine 
atoms; each of rings G and I is independently trans-1,4- 
cyclohexylene or 1, 4 -phenyl ene; each of L 6 and L 7 is 
5 independently hydrogen atom or fluorine atom, but L 6 and L 7 are 
not hydrogen atoms simultaneously; and each of Z 5 and Z 6 is 
independently 1, 2-ethylene, -C00-, or a single bond- 
According to a thirteenth aspect of the present invention, 
there is provided a liquid crystal display element according 
10 to the ninth aspect, wherein the liquid crystal composition 
contains as the first component thereof at least one compound 
selected from those represented by general formulas (5) , (6) , 
and (7), and as the second component, thereof at least one 
compound selected those represented by general formulas (13) , 
15 (14) , and (15) . 

R 12-<Z>^ Z 7— <5>- Z 8-Rl3 C13) 

Ki 2 H^Zt-(k^Z8-<m)-Ri3 (14) 

20 _ _ 

wherein, each of R 12 and R 13 is independently an alkyl group 
having 1 to 10 carbon atoms in which optional, nonadjacent 
methylene groups may be substituted by -0- or -CH=CH-, and in 
25 which optional hydrogen atoms may be substituted by fluorine 
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atoms; each of rings J, K, and M is independently trans- 
1,4-cyclohexylene, pyrimidine-2, 5-diyl, or 1, 4-phenylene in 
which hydrogen atoms may be substituted by fluorine atoms; and 
each of Z, and Z 9 is independently 1, 2-ethylene, -CsC-, -C00-, 
-CH=CH-, or a single bond. 

According to a fourteenth aspect of the present invention, 
there is provided a liquid crystal display element according 
to the ninth aspect, wherein the liquid crystal composition 
contains as the first component thereof at least one compound 
selected from those represented by general formulas (8), and 
(9) , and contains as the second component thereof at least one 
compound selected from those represented by general formulas 

(13) , (14) , and (15) . 

According to a fifteenth aspect of the present invention, 
there is provided a liquid crystal display element according 
to the ninth aspect, wherein the liquid crystal composition 
contains as the first component thereof at least one compound 
selected from those represented by general formulas (10), (11), 
and (12) , and contains as the second component thereof at least 
one compound selected from those represented by general 
formulas (13), (14), and (15). 

According to a sixteenth aspect of the present invention, 
there is provided a liquid crystal display element according 
to the ninth aspect, wherein the liquid crystal composition 
contains as the first component thereof at least one compound 
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selected from those represented by general formulas (5) , (6) , 
and (7) ; contains as the second component thereof at least one 
compound selected from those represented by general formulas 
(8) and (9) ; and contains as the third component thereof at 

5 least one compound selected from those represented by general 
formulas (13), (14), and (15). 

According to a seventeenth aspect of the present 
invention, there is provided a liquid crystal display element 
according to any of the tenth through sixteenth aspects, 

10 wherein the liquid crystal composition further contains one 
or more optically active compounds. 

Brief Description of the Drawings 



15 pre-tilt angles, and initial values and aged/initial ratios 
of current consumption. The horizontal axis indicates the 
ratio of the amount of the polyamic acid Bl to the amount of 
the polyamic acid Al . 

20 Detailed Description of Invention 

The present invention will be described in detail below. 
The aligning film according to the present invention is 
a polyamic acid composition containing a polyamic acid A having 
excellent electrical properties and a polyamic acid B enabling 
25 an increase in the pre-tilt angle of a liquid crystal molecule, 



Fig. 1 is an area diagram showing the balance between the 
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together with a solvent. The ratio of the polyamic acid A to 
the polyamic acid B, A/B, is 50/50 to 95/5 (by weight) . 

More specifically, the acid component of the 
tetracarboxylic dianhydride of the polyamic acid A is a 
5 tetracarboxylic dianhydride-based component containing at 
least one alicyclic tetracarboxylic dianhydride, or at least 
one aliphatic tetracarboxylic dianhydride and at least one 
aliphatic tetracarboxylic dianhydride. The diamine component 
of the polyamic acid A is a component based on at least one 

10 aromatic diamine having 3 to 5 rings selected from diamines 
represented by formula (1) . 

The tetracarboxylic dianhydride component of the polyamic 
acid B contains 50 mole % or more of at least one aromatic 
tetracarboxylic dianhydride, and the diamine component of the 

15 polyamic acid B contains as an essential component thereof at 
least one diamine having on the side chain thereof a group that 
can increase the pre-tilt angle of liquid crystals. Unless 
otherwise specified, acid and amine components described 
herein and used as materials mean one component or more. 

20 As described above, the ratio of the polyamic acid A to 

the polyamic acid B, A/B, preferably falls within the range 
of 50/50 to 95/5 (by weight) . If the content of the polyamic 
acid B component is less than 5% by weight, the pre-tilt angle 
of liquid crystals will decrease; whereas if the content of 

25 the polyamic acid B component is more than 50% by weight, the 
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pre-tilt angle will not necessarily increase, but electrical 
properties will lower (see Fig. 1) . However, when a polyamic 
acid B excels in electrical properties and provides an adequate 
pre-tilt angle, 50% by weight or more such a polyamic acid B 

5 may be used. 

Alicyclic tetracarboxylic dianhydrides which can be used 
as the tetracarboxylic dianhydrides of the polyamic acid A 
specifically include cyclobutane tetracarboxylic 
dianhydride, cyclopentane tetracarboxylic dianhydride, 

10 bicyclo [2, 2, 2] -octo-7-ene-2, 3, 5, 6-tetracarboxylic 
dianhydride, 

cyclohexane-1, 2, 5, 6-tetracarboxylic dianhydride, 

3, 3' -bicyclohexyl-1, 1' , 2, 2' -tetracarboxylic dianhydride, 

2. 3. 5- tricarboxycyclopentylacetic dianhydride, 

15 5- (2, 5-dioxotetrahydrofural) -3-methyl-3-cyclohexene-l , 2- 
dicarboxylic dianhydride, 

1, 3, 3a, 4, 5, 9b-hexahydro-5-tetrahydro-2, 5-dioxo-3-f uranyl) - 
naphtho [ 1, 2, -c] -f uran-1, 3-dione, 

3. 5. 6- tricarboxynorbornane-2-acetic dianhydride, 

20 2,3,4,5-tetrahydrofuran tetracarboxylic dianhydride, and 

alicyclic tetracarboxylic dianhydrides partially substituted 
by a lower alkyl group such as a methyl or ethyl group. Among 
these, cyclobutane tetracarboxylic dianhydride, cyclopentane 
tetracarboxylic dianhydride, tricarboxycyclopentyl acetic 

25 dianhydride, and cyclohexane tetracarboxylic dianhydride are 
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particularly preferably used. 

Aliphatic tetracarboxylic dianhydrides which can be used 
preferably as the tetracarboxylic dianhydrides of the polyamic 
acid A specifically include ethylene tetracarboxylic 
5 dianhydride, butane tetracarboxylic dianhydride, pentane 
tetracarboxylic dianhydride, hexane tetracarboxylic 
dianhydride, and heptane tetracarboxylic dianhydride. 

. As the tetracarboxylic dianhydrides of the polyamic acid 
A, there can be used an alicyclic tetracarboxylic dianhydride 
10 alone, an aliphatic tetracarboxylic dianhydride alone, or a 
combination of these tetracarboxylic dianhydrides. Other 
than these, an aromatic tetracarboxylic dianhydride, which 
will be described later, may be added in an amount so as not 
to deviate from the scope of the present invention. Such an 
15 amount is 90 mole % or less, preferably 80 mole % or less. 

On the other hand, although pyromellitic dianhydride is 
preferably used as the aromatic tetracarboxylic dianhydride 
of the polyamic acid B, there may be used, excepting 
pyromellitic dianhydride, aromatic tetracarboxylic 
20 dianhydrides such as 3, 3' , 4 , 4 ' -diphenyl tetracarboxylic 
dianhydride, 

3,3' , 4, 4'-benzophenonetetracarboxylic dianhydride, 
naphthalic dianhydrides (2, 3, 6, 7-naphthalic dianhydride 
etc.) , 

25 3, 3' , 4, 4' -biphenylsulphonictetracarboxylic dianhydride, 
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3, 3' , 4, 4' -biphenylethertetracarboxylic dianhydride, 
3,3' ,4,4'-dimethyldiphenylsilane tetracarboxylic 
dianhydride, 

4, 4' -bis (3, 4-dicarboxyphenoxy) diphenylsulf ide dianhydride, 
4, 4' -bis (3, 4-dicarboxyphenoxy) diphenylsulphone dianhydride, 
4, 4' -bis (3, 4-dicarboxyphenoxy) diphenylpropane dianhydride, 
3,3' ,4,4'-perfluoropyridenediphthalic dianhydride, 
3, 3' , 4, 4 ' -biphenyltetracarboxylic dianhydride, 
bis(phthalic)phenylsulphineoxide dianhydride, p-phenylene- 
bis (triphenylphthalic) dianhydride, 
m-phenylene-bis (triphenylphthalic) dianhydride, 
bis (triphenylphthalic) -4, 4' -diphenylether dianhydride, or 
bis (triphenylphthalic) -4, 4' -diphenylmethane dianhydride. 
Of these compounds, those containing oxygen or sulfur are not 
preferred because they tend to degrade electrical properties, 
but they may be used under certain conditions. 

Since the polyamic acid B is a component that determines 
the pre-tilt angle and alignment of liquid crystals, these 
properties should be regarded more important than electrical 
properties. In this sense, alicyclic tetracarboxylic 
dianhydrides and aliphatic tetracarboxylic dianhydrides 
present somewhat of a problem in the ability of controlling 
alignment, and in the case of low-temperature baking at 
180°C or below, they present a problem in the stability of 
alignment in that alignment decays easily. In this regard, 
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aromatic tetracarboxylic dianhydrides excel in the stability 
of alignment. Therefore, the acid component of the polyamic 
acid B preferably contains 50 mole % or more aromatic 
tetracarboxylic dianhydrides. On the other hand, since the 
5 combined use of alicyclic and aliphatic tetracarboxylic 

dianhydrides is rather favorable for electrical properties, 
when the electrical properties are regarded important, the 
combined use to the extent where the alignment is not affected 
is preferred. 

10 As the diamine component of the polyamic acid A, the 

aromatic diamines represented by the general formula (1) are 
used. 

These diamine, compounds having 3 to 5 rings have larger 
molecular weights than those having a single or two rings. 
15 Therefore, in a polyamic acid formed by the polymerization 
reaction of such a diamine compound with a tetracarboxylic 
dianhydride, the weight percentage of imide groups in the 
polymer is relatively lower than in two-ring diamine compounds. 
On the other hand, since imide groups present in the polymer 
20 have a high polarity and tend to degrade electrical properties , 
diamine compounds that reduce the weight percentage of imide 
groups are preferred from the viewpoint of electrical 
properties. These types of diamine compounds having 3 to 5 
rings are the bases of the diamine component of aligning films 
25 according to the present invention, and are preferably used 
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as the main diamine component in the polyamic acid A. As X x 
and Y, in formula (1), an alkyl group, C(CH 3 ) 2 , C(CF 3 ) 2 , or a 
single bond, which have relatively small polarities, are 
advantageous from the point of view of electrical properties, 
5 and an oxygen atom, S, or S0 2 does not affect the achievement 
of the object of the present invention. 

Specifically, examples of the compounds in which n, is 0 
are as follows: 

1, 4' -bis- (4-aminophenoxy) benzene, and 
10 l,4'-bis-[ (4-aminophenyl) methyl] benzene. 

Examples of the compounds in which Y t is CH 2 and n x is 1 
are as follows: 

4, 4' -bis- { (4-aminophenyl) methyl) biphenyl, 
bis- 1 4- ( ( 4-aminophenyl ) methyl ) phenyl ] ether, 
15 2 , 2-bis- ( 4- ( ( 4 - aminopheny 1 ) methyl ) phenyl ) propane , 

2 . 2- bis- ( 4- ( ( 4-aminophenyl) methyl ) phenyl ) per f luoropropane, 
bis- [4- ( (4-aminophenyl)methyl) phenyl] sulfide, 

bis- [ 4- ( (4-aminophenyl ) methyl ) phenyl] sulf one, 
bis- [ 4- ( (4-aminophenyl ) methyl ) phenyl] methane, 
20 1, 2-bis- [4- ( (4-aminophenyl) methyl) phenyl] ethane, 

1 . 3- bis- 1 4- ( ( 4-aminophenyl ) methyl ) phenyl] propane, 

1. 4- bis- [4- ( ( 4-aminophenyl) methyl) phenyl] butane, 

1.5- bis-[4-(( 4-aminophenyl ) methyl) phenyl ] pentane , and 

1. 6- bis- [4- ( ( 4-aminophenyl) methyl) phenyl ] hexane. 

25 Examples of the compounds in which Y x is an oxygen atom 
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and n x is 1 are as follows: 
4, 4' -bis- (4-aminophenoxy) biphenyl, 
bis- [4- (4-aminophenoxy) phenyl] ether, 
2, 2-bis- [4- (4-aminophenoxy) phenyl] propane, 
5 bis- [4- (4-aminophenoxy) phenyl ] sulfide, 
bis- [4- (4-aminophenoxy) phenyl] sulfone, 
bis- [4- (4-aminophenoxy) phenyl] me thane, 

1. 2- bis- [4- (4-aminophenoxy) phenyl] ethane, 

1. 3- bis- [4- (4-aminophenoxy) phenyl] propane, 
10 1, 4-bis- [4- (4-aminophenoxy) phenyl] butane, 

1. 5- bis- [4- (4-aminophenoxy) phenyl ]pentane, and 

1. 6- bis- [4- (4-aminophenoxy) phenyl Jhexane. 

Examples of the compounds in which n x is 2 are as follows: 

1. 4- bis- [4- (4-aminophenoxy) phenoxy] benzene, 

15 1, 4-bis- [ (4- ( (4-aminophenyl) methyl) phenyl) methyl] benzene, 
and 

1, 4-bis- [3- (4- ( (4-aminophenyl) methyl) phenyl) propyl] 
benzene. 



20 represented by formula (1) fall within the scope of the present 
invention. 

In addition to these, diamines represented by formulas 
(2), (3), and (4) described above may be added as required. 
However, the amount of a diamine represented by formula (1) 
25 preferably exceeds 50 mole %. 



Compounds other than those exemplified above but 
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The essential diamine component of the polyamic acid B 
is at least one diamine compound having a side chain which 
increases the pre-tilt angle of the liquid crystal molecule. 
The diamine component having a side chain means a diamine 
5 component having an axis in the lateral direction relative to 
the main axis of the polyimide or the polyamic acid structure. 
For example, it means a diamine component having a side chain 
from the linking group of the main axis; or having a group in 
the lateral direction from the aromatic or alicyclic group in 
10 the main axis. Examples of diamine components having side 
chains which increase the pre-tilt angle of the liquid crystal 
molecules are shown in the following formula (2). 

Specifically, examples of the compounds in which both 1 
and m are 0; n 2 is 1; and Y 2 is an oxygen atom are as follows: 
15 i,i- b is[4-(4-aminophenoxy)phenyllcyclohexane, 

l,l-bis[4-(4-aminophenoxy) P henyl]-4-methylcyclohexane, 

l,l-bist4-(4-aminophenoxy) P henyl]-4-ethylcyclohexane, 

l / l-bis[4-(4-amino P henoxy)phenyl]-4-n-pro P ylcyclohexane, 

1,1-bis [4- (4-amino P henoxy) phenyl] -4-n-butylcyclohexane, 
20 i,l-bis[4-(4-aminophenoxy) P henyl]-4-n-pentylcyclohexane, 
l,l-bis[4-(4-amino P henoxy)phenyl)-4-n-hexylcyclohexane, 
l,l-bis[4-(4-aminophenoxy) P henyl]-4-n-heptylcyclohexane, 
l > l-bis[4-(4-aminophenoxy) P henyl]-4-n-octylcyclohexane, 
1,1-bis [4- (4-aminophenoxy) phenyl] -4-n-nonylcyclohexane, 
25 1/ i-bis[4-(4-aminophenoxy) P henyl]-4-n-decylcyclohexane, 



WO 99/34252 



PCT/JP98/05547 



24 



l,l-bis[4-(4-aminophenoxy)phenyl]-4-n-undecylcyclohexane, 
l,l-bist4-(4-aminophenoxy)phenyl]-4-n-dodecylcyclohexane, 
l,l-bis[4-(4-aminophenoxy)phenyl]-4-n-tridecylcyclohexane, 

l,l-bis[4-(4- aminophenoxy ) phenyl ] - 4-n- 
5 tetradecylcyclohexane, 

1, 1-bis [4- (4- aminophenoxy) phenyl ]-4-n- 
pentadecylcyclohexane, and the like. 

Examples of the compounds in which 1, m, and n 2 are all 

0 are as follows: 
10 1, 1-bis (4-aminophenyl) cyclohexane, 

1, 1-bis (4-aminophenyl) -4-methylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-ethylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-propylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-butylcyclohexane, 
15 1, 1-bis (4-aminophenyl) -4-n-pentylcyclohexane, 
1, i-bis (4-aminophenyl) -4-n-hexylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-heptylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-octylcyclohexane, 
1, i-bis (4-aminophenyl) -4-n-nonylcyclohexane, 
20 1, 1-bis (4-aminophenyl) -4-n-decylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-undecylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-dodecylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-tridecylcyclohexane, 
1, 1-bis (4-aminophenyl) -4-n-tetradecylcyclohexane, 
25 i, l-bis (4-aminophenyl) -4-n-pentadecylcyclohexane, and the 
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like. 



Examples of the compounds in which 1 is 1; ring A is 
cyclohexyl group; and both m and n 2 are 0 are as follows: 
1, 1-bis (4-aminophenyl) -4-cyclohexylcyclohexane, 
5 1, 1-bis (4-aminophenyl) -4- ( 4 -methyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-ethyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-propyl- trans-cyclohexyl) 
10 cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-butyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-pentyl- trans-cyclohexyl) 
cyclohexane, 

15 1, 1-bis (4-aminophenyl) -4- ( 4 -n-hexyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-heptyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-octyl- trans-cyclohexyl) 
20 cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-nonyl-trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- ( 4 -n-decyl- trans-cyclohexyl) 
cyclohexane, 

25 1, 1-bis (4-aminophenyl) -4- (4-n-undecyl- trans-cyclohexyl) 
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cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-docecyl- trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-tridecyl- trans-cyclohexyl) 
5 cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-tetradecyl-trans-cyclohexyl) 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- (4-n-pentadecyl- trans-cyclohexyl) 
cyclohexane, and the like. 
10 Examples of the compounds in which 1 is 1; ring A is a 

cyclohexyl group; m is 0, n 2 is 1; and Y 2 is an oxygen atom are 
as follows: 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (cyclohexyl) 
cyclohexane, 

15 1, 1-bis [4- (4-aminophenoxy) phenyl] -4- ( 4-methylcyclohexyl) 
cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (4-ethylcyclohexyl) 
cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (4-propylcyclohexyl) 
20 cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (4-butylcyclohexyl) 
cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (4-pentylcyclohexyl) 
cyclohexane, 

25 1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (4-hexylcyclohexyl) 
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cyclohexane, 

1, l-bis [4- (4-aminophenoxy) phenyl] -4- (4-heptylcyclohexyl) 
cyclohexane, 

1 , l-bis [ 4- ( 4-aminophenoxy ) phenyl ] -4- ( 4-octylcyclohexyl ) 
5 cyclohexane, and the like. 

Examples of the compounds in which both 1 and m are 1; 
ring A is a cyclohexyl group; Z x is CH 2 ; and n 2 is 0 are as follows: 
1, l-bis ( 4-aminophenyl) -4- (cyclohexylmethyl) cyclohexane, 
1, l-bis (4-aminophenyl) -4- [ (4-methylcyclohexyl) methyl] 

10 cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-ethylcyclohexyl) methyl] 

cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-propylcyclohexyl) methyl] 
cyclohexane, 

15 1, l-bis (4-aminophenyl) -4- [ (4-butylcyclohexyl) methyl] 
cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-pentylcyclohexyl) methyl] 
cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-hexylcyclohexyl) methyl] 

20 cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-heptylcyclohexyl) methyl] 

cyclohexane, 

1, l-bis (4-aminophenyl) -4- [ (4-octylcyclohexyl)methyl] 
cyclohexane, and the like. 
25 Examples of the compounds in which both 1 and m are 1; 
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ring A is a phenyl group; Z t is CH 2 ; n 2 is 1; and Y 2 is an oxygen 
atom are as follows: 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- (phenylmethyl) 
cyclohexane, 

5 1,1 -bis [4- (4-aminophenoxy) phenyl ] -4- [ (4-methylphenyl ) 
methyl ] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-ethylphenyl) 
methyl] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-propylphenyl) 
10 methyl] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-butylphenyl) 
methyl] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-pentylphenyl) 
methyl] cyclohexane, 
15 1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ < 4-hexylphenyl ) 
methyl] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-heptylphenyl) 
methyl ] cyclohexane, 

1, 1-bis [4- (4-aminophenoxy) phenyl] -4- [ (4-octylphenyl) 

20 methyl] cyclohexane, and the like. 

Examples of the compounds in which 1 and m are 1; ring 
A is a phenyl group; Z x is CH 2 ; and n 2 is 0 are as follows: 
1, 1-bis (4-aminophenyl) -4- (phenylmethyl) cyclohexane, 
1, 1-bis (4-aminophenyl) -4- [ (4-methylphenyl) methyl] 

25 cyclohexane, 



• 
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1, 1-bis (4-aminophenyl) -4- [ (4-ethylphenyl) methyl] 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- [ (4-propylphenyl) methyl] 
cyclohexane, 

5 1, 1-bis (4-aminophenyl) -4- [ (4-butylphenyl) methyl] 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- [ (4-pentylphenyl) methyl] 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- [ ( 4-hexylphenyl) methyl] 
10 cyclohexane, 

1, 1-bis (4-aminophenyl) -4- [ ( 4 -heptylphenyl) methyl] 
cyclohexane, 

1, 1-bis (4-aminophenyl) -4- [ ( 4-octylphenyl) methyl] 
cyclohexane, and the like. 
15 Examples of the compounds in which both 1 and m are 1; 

ring A is a phenyl group; Z x is CH 2 ; n 2 is 1; and Y 2 is CH 2 are 
as follows: 

1, 1-bis { 4- ( (4-aminophenyl ) methyl ) phenyl ) -4- (phenylmethyl ) 
cyclohexane, 

20 1, 1-bis (4- ( (4-aminophenyl) methyl) phenyl) -4- [ (4- 
methylphenyl ) methyl ] cyclohexane , 
1, 1-bis (4- ( (4-aminophenyl) methyl) phenyl) -4-[ (4- 
ethylphenyl) methyl] cyclohexane, 

1, 1-bis (4- ( (4-aminophenyl) methyl) phenyl) -4- [ (4- 
25 propylphenyl) methyl] cyclohexane, 



• 
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1, 1-bis (4- ( { 4 -aminophenyl) methyl) phenyl) -4- [ (4- 
butylphenyl) methyl] cyclohexane, 
1, 1-bis (4- ( ( 4-aminophenyl) methyl) phenyl) -4- [ (4- 
pentylphenyl) methyl] cyclohexane, 
5 1 , 1 -bis ( 4 - ( ( 4-aminophenyl ) methyl ) phenyl ) -4 - [ ( 4 - 
hexylphenyl ) methyl ] cyclohexane , 
1, 1-bis (4- ( (4 -aminophenyl) methyl) phenyl) -4 -[ (4- 
heptylphenyl) methyl] cyclohexane, 
1, 1-bis (4- ( (4 -aminophenyl) methyl) phenyl) -4- [ (4- 
10 octylphenyl) methyl] cyclohexane, and the like. 

Examples of the compounds in which both 1 and m are 0; 
n 2 is 1; and Y 2 is CH 2 are as follows: 
1, 1-bis (4- { (4 -aminophenyl) methyl) phenyl) cyclohexane, 
1, 1-bis (4- ( ( 4 -aminophenyl) methyl) phenyl) -4- 
15 methylcyclohexane, 

1 , 1-bis ( 4- ( ( 4-aminophenyl ) methyl ) phenyl ) -4 - 
ethylcyclohexane, 

1, 1-bis (4- ( (4-aminophenyl ) methyl) phenyl) -4- 

propylcyclohexane , 
20 i,l-bis(4-((4-aminophenyl)methyl)phenyl)-4- 

but yl cyclohexane , 

1 , 1-bi s ( 4- ( ( 4 - aminophenyl ) methyl ) phenyl ) - 4 - 
pentylcyclohexane, 

1 , 1 -bi s ( 4 - ( ( 4 -aminophenyl ) me thy 1 ) pheny 1 ) - 4 - 
25 hexylcyclohexane, 
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1, 1-bis (4- ( (4 -aminophenyl) methyl) phenyl) -4- 
heptylcyclohexane, 

1, 1-bis (4- ( (4 -aminophenyl ) methyl) phenyl) -4- 
octylcyclohexane, and the like. 
5 Compounds not listed above but represented by formula (2) 

fall within the scope of the present invention. 

Of these compounds, for example, when both m and 1 are 
0, when R x is a hydrogen atom, or when the length of the alkyl 
group is short, since the slope of the pre-tilt angle versus 

10 the quantity of the polyamic acid B is gentle and positive and 
a relatively large quantity of the polyamic acid B is required 
before equilibrium is reached, the length of the alkyl group 
is preferably not. short. On the other hand, when two or more 
rings are present in the side chain, good results are obtained 

15 even if R x is a hydrogen atom. In the present invention, the 
use of a large quantity of the polyamic acid B in relation to 
the quantity of the polyamic acid A is not preferred. 

As diamine compounds that increase the pre-tilt angle, 
there can be used compounds represented by formula (3), 

20 aromatic diamine compounds whose hydrogen atoms are 

substituted by alkyl groups or mesogen groups (liquid crystal 
groups), or other diamine components which increase the tilt 
angle of the liquid crystal aligning films. For these 
components, a large variety of diamine components have already 

25 been known from published patents and the like. 
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Examples of diamine components which can be used in the 
present invention that have side chains and increase the 
pre-tilt angle include the following diamine compounds, but 
are not limited to these examples, and other diamine compounds 
5 that increase the pre-tilt angle can be used so long as the 
advantages of the present invention are not affected. 

Also in formula (3), the Y 3 component is preferably an 
aliphatic group rather than an ether, ester, or ketone group 
because of the excellent electrical properties. Also, if the 
10 number of carbon atoms in R 2 .and R 3 is small, the slope of the 
pre-tilt angle versus the quantity of the polyamic acid B is 
gentle and positive. Therefore, preferably at least one of 
R 2 and R 3 has three or. more carbon atoms. 

Specific examples of these compounds include the 
15 following compounds, but other compounds represented by 
formula (3) fall within the scope of these compounds. 

Examples of compounds in which Y 3 is an oxygen atom and 
n 3 is 1 are as follows: 

2, 2-bis- [4- (aminophenoxy) phenyl ]pentane, 
20 2, 2-bis- [4- (aminophenoxy) phenyl Jhexane, 

2, 2-bis- [4- (aminophenoxy) phenyl] heptane, 

2, 2-bis- [4- (aminophenoxy) phenyl] octane, 

2, 2-bis- [4- (aminophenoxy) phenyl] nonane, 

2, 2-bis- [4- (aminophenoxy) phenyl] decane, 
25 2, 2-bis- [4- (aminophenoxy) phenyl] undecane, 
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2, 2-bis- [4- (aminophenoxy) phenyl] dodecane, 
2, 2 -bis- [4- (aminophenoxy) phenyl] tridecane, 
2, 2-bis- [4- (aminophenoxy) phenyl] tetradecane, 
2, 2-bis- [4- (aminophenoxy) phenyl] pentadecane, 
5 2, 2-bis- [4- (aminophenoxy) phenyl] hexadecane, 
2, 2-bis- [4- (aminophenoxy) phenyl] heptadecane, 
2, 2-bis- [4- (aminophenoxy) phenyl] octadecane, 
2, 2-bis- [4- (aminophenoxy) phenyl] nonadecane, and the like. 



Examples of compounds in which Y 3 is CH 2 and n 3 is 1 are 



10 as follows: 
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2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) per f luoropentane, 
2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luorohexane, 
2, 2-bis- (4- ( ( 4-aminophenyl) methyl) phenyl ) perf luoroheptane, 
2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luorooctane, 
5 2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) per f luorononane, 
2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luorodecane, 
2, 2-bis- (4- ( (4- 

aminophenyl) methyl) phenyl) perf luoroundecane, 
2, 2-bis- (4- ( (4- 
10 aminophenyl ) methyl ) phenyl ) per f luorododecane, 
2, 2-bis-(4-{ (4- 

aminophenyl ) methyl ) phenyl ) per f luorotridecane , 

2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luoro 

tetradecane, 

15 2, 2-bis- (4- ( ( 4-aminophenyl) methyl ) phenyl) perf luoro 
pentadecane, 

2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luoro 
hexadecane, 

2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luoro 
20 heptadecane, 

2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luoro 
octadecane, 

2, 2-bis- (4- ( (4-aminophenyl) methyl) phenyl) perf luoro 
nonadecane . 

25 Excepting the above compounds/ examples of diamine 
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compounds of the form of phenylene diamine having a side chain 
are as follows: 

1, 4-diamino-3- ( (4-alkylcyclohexyl) cyclohexyloxy) benzene, 
l,4-diamino-3-( (4-alkylphenyl) cyclohexyloxy) benzene, 
5 i,4-diamino-3-( (4-alkylterphenyl) oxy) benzene, 
l,3-diamino-5-perfluoroalkylbenzene, 
l,3-diamino-5-(2-dimethylperfluoro) ethane) benzene, 

4- (4-trifluoromethylphenoxy) -2, 3-diaminobenzene, 
4- (4-f luorophenoxy) -1, 3-diaminobenzene, 
10 4- [3- (4-biphenyloxy) alkoxy-1, 3-diaminobenzene, 

4-[3-(4-trifluoromethoxybiphenyl-4-oxy) alkoxy-1, 3- 

diaminobenzene, 
1,4-diamino- (2-alkyl) benzene, 
1,4-diamino- (2, 5-dialkyl) benzene, 
15 2-alkyloxy-l, 4-diaminobenzene, 

and other diamine compounds having a phenylene diamine backbone 
with a steroid-based side chain and the like. 

Even in the case of phenylene diamine compounds, a group 
constituting the side chain having 3 or more carbon atoms is 
20 more preferable than that having 1 or 2 carbon atoms, because 
such a group can easily increase the p.re-tilt angle. 

As described above, the essential diamine component of 
the polyamic acid B is at least one of diamine compounds having 
a side chain which increases the pre-tilt angles of liquid 
25 crystal molecules, but there may also be used, for example, 
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the combination of at least one of diamine compounds 
represented by formula (1) or/and at least one of diamine 
compounds represented by formula (4). 

Specific examples of these compounds include the 
5 following compounds, but other compounds represented by 
formula (4) fall within the scope of these compounds. 

Examples of these compounds include the following: 
When R< is a hydrogen atom: 4, 4' -diaminodiphenylme thane, 
4,4' -diamino-1 , 2-diphenylethane , 4,4' -diamino-1 , 3- 
10 diphenylpropane, and 2, 2-bis- (4-aminophenyl) propane; 

When R, is a methyl radical: bis- ( 4-amino-3-methylphenyl) 
methane, 1 , 2-bis- (4-amino-3-methylphenyl) ethane, 1,3-bis- 
(4-amino-3-methylphenyl) propane, bis- (4-amino-2- 
methylphenyl) methane, 1, 2-bis- (4-amino-2- 
15 me thylphenyl) ethane, and 1, 3-bis- < 4-amino-2- 
methylphenyl) propane . 

In addition to these tetracarboxylic dianhydrides and 
diamines, monoamino compounds or/and monocarboxylic anhydride 
compounds which constitute the reacting end groups of the 
20 polyamic acids may be used in combination . In order to enhance 
the adhesion to the substrate, aminosilicon compounds or 
diaminosilicon compounds may be introduced. 

Aminosilicon compounds include p-aminophenyl 
trimethoxysilane, p-aminophenyl triethoxysilane, m- 
25 aminophenyl trimethoxysilane, m-aminophenyl triethoxysilane, 
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aminopropyl trimethoxysilane, and aminopropyl 
triethoxysilane . 

Diaminosilicon compounds include l,3-bis(3- 
aminopropyl) -1, 1, 3, 3-tetraphenyl disiloxane, 1, 3-bis (3- 

5 aminopropyl) -1, 1, 3, 3-tetramethyl disiloxane, and 1,3- 
bis (4-aminobutyl) -1, 1, 3, 3-tetramethyl disiloxane . 

The diamine components used in the polyamic acid B comprise 
a diamine selected from diamines represented by formulas (1) 
and (4), and a diamine selected from those that increase the 

10 pre-tilt angle of liquid crystals (diamines represented by 
formulas (2) and (3) ) , the content being determined by the type 
of diamines that increase pre-tilt angles (in general, diamine 
compounds having longer side chains have larger pre-tilt 
angles) , and required pre-tilt angles . Normally, the content 

15 of the latter is 3 to 100 mole %, preferably 20 to 80 mole %, 
and more preferably 30 to 50 mole %. If the diamine components 
increasing the pre-tilt angle affect the electrical properties 
of the liquid crystal, the use of such a diamine should be 
limited to the minimum quantity for obtaining a required tilt 

20 angle. Use of diamines that increase the pre-tilt angle to 
a greater extent reduces the quantity of such diamines. 

Although the ratio A/B of the quantity of the polyamic 
acid A to the polyamic acid B may be any ratio within the range 
of 50/50 to 95/5 (by weight), the process dependence of the 

25 pre-tilt angle tends to increase if the content of the polyamic 
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acid B is low. Therefore, the above range of ratios was 
determined in consideration of the balance of the process 
dependence of the pre-tilt angle and electrical properties. 
Typically, the polyamic acid of the present invention is 
5 dissolved in a solvent, and the solution is used as an 

application solution . Although the polymer content (the total 
of the polyamic acid A and the polyamic acid B) in the 
application solution is any value from 0.1 to 40% by weight, 
the optimum content of the polymer component differs depending 
10 on the method for applying the alignment agent varnish to a 
substrate, and cannot be determined within a certain range. 
For the spinner method or the printing method normally 
employed,, the content of the polymer component is preferably 
0.5 to 10% by weight. If the polymer content is less than 0.5% 
15 by weight, the thickness of the aligning film becomes too thin, 
and if the content is more than 10% by weight, the thickness 
becomes too thick. The polymer content of 40% by weight or 
more is often not preferable because the viscosity is too high, 
and the solvent cannot be mixed well when the polymer is diluted. 
20 Polymers such as other polyamic acids, polyamic esters, 

soluble polyimide, and polyamideimide may be used in 
combination with the polyamic acid A and the polyamic acid B 
unless the advantages of the present invention are impaired. 
Furthermore, a liquid crystal alignment agent containing more 
25 than one polyamic acid is used in the present invention. This 
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alignment agent is imidized by heating. (Although the 
alignment agent is not required to be fully imidized, the 
imidization percentage after heating is preferably 40% or 
more.) Therefore, the same advantages are expected if a 

5 soluble polyimide A and a soluble polyimide B previously 
imidized are used in place of the polyamic acids A and B of 
the present invention. That is, the polyamic acid component 
of the present invention may comprise both polyamic acids, a 
soluble polyimide for one and a polyamic acid for the other, 

10 or soluble polyimides for both. 

The solvent used for the varnish may normally be any 
solvent used for polyamic acids or soluble polyimides. 
Specifically, a non-protonic organic solvent that has affinity 
for polyamic acids (N-methyl-2-pyrrolidone, 

15 dimethylimidazolidinone , N-methylcaprolactam, N- 

methylpropionic acid amide, N, N-dimethylacetamide, dimethyl 
sulfoxide, N, N-dimethylf ormamide, N, N-diethylf ormamide, 
N,N-diethylacetamide, y-butyrolactone, etc.) maybe combined 
with other low-surface-tension solvent systems (alkyl 

20 lactates, 3-methyl-3-methoxy butanol, tetralin, isophorone, 
ethylene glycol monoalkyl ethers (e.g. ethylene glycol 
monobutyl ether), diethylene glycol monoalkyl ethers (e.g. 
diethylene glycol monoethyl ether) , ethylene glycol monoalkyl 
or phenyl acetate, triethylene glycol monoalkyl ethers, 

25 propylene glycol monoalkyl ethers (e.g. propylene glycol 
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monobutyl ether), dialkyl malonates (e.g. diethyl malonate) , 
ethylene glycol monoalkyl acetates, diethylene glycol 
monoalkyl acetates, propylene glycol monoalkyl acetates, 
dipropylene glycol monoalkyl acetates, etc.) for improving the 
5 ease of application or other purposes. These solvents are 
often poor solvents compared with the previously mentioned 
solvents. For improvement of ease of application, combined 
use with these solvents is preferred. 

As the method for applying the varnish dissolved with these 
10 solvents to a substrate forming a liquid crystal alignment 
element, there may be used any method normally employed. For 
example, the spinner method, the printing method, the dipping 
method, or the dropping method may be used for the application 
of such varnish. 
15 Also, in heat treatment required for drying, or in 

dehydration or ring forming reactions, the same method as that 
for polyamic acids may be used. For example, heat treatment 
may be performed through the use of an oven, hot plate, or 
infrared furnace. After application of the varnish, 
20 preferably the solvent is evaporated at a relatively low 

temperature and heat treatment is performed at a temperature 
between 150 and 300°C. In the varnish of the present invention, 
there may be added a catalyst for promoting imidization, as 
well as a surface active agent for improving the ease of 
25 application and an anti-static agent for preventing generation 
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of static electricity. Furthermore, a silane coupling agent 
or a titanium-based coupling agent may be added for improving 
adhesion with the substrate. 

Although the present invention addresses an aligning film 
5 favorably used particularly in low-voltage-type STN-mode 
liquid crystal display elements, it may be used in other display 
elements such as TFT -mode elements. 

Examples of specific liquid crystal compositions 
preferably used in the present invention in combination with 
10 this aligning film include compositions containing at least 
one compound selected from those represented by general 
formulas (5) , (6) , and (7) . 

Specific compounds are shown below; however, since not 
all the compounds represented by formulas (5), (6), and (7) 
15 can be shown, only examples of these compounds are shown. 
Therefore, compounds not shown here but represented by formulas 
(5), (6), and (7) fall within the scope of the present invention. 
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Rs-O-O-^-O-Re 




Rs^cy-o--^^ 1 ^ 

F F 

Rs-OO-^-^Re 

Rs-O-O-^^^ 
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The examples also include liquid crystal compositions of 
at least one compound selected from those represented by 
general formulas (8) and (9) . 
5 Specific compounds are shown below; however, since not 

all the compounds represented by formulas (8) and (9) can be 
shown, only examples of these compounds are shown. Therefore, 
compounds not shown here but represented by formulas (8) and 
(9) fall within the scope of the present invention. 




R ^^>-R 8 

° J* 

R 7 ^©-< 0 




R. 



,F 



r H3^oh3>-r 8 

R ?-CM^H>~ R « 
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The examples also include liquid crystal compositions of 
at least one compound selected from those represented by 
general formulas (10), (11), and (12). 
5 Specific compounds are shown below; however, since not 

all the compounds represented by formulas (10), (11), and (12) 
can be shown, only examples of these compounds are shown. 
Therefore, compounds not shown here but represented by formulas 
(10), (11), and (12) fall within the scope of the present 
10 invention. 
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The examples also include liquid crystal n 

crystal compositions 

~ Lng as the first component thereof at ieast ^ 

fro* those represMted by ^ generai fornuiM 
(«. - ,7, da scr lb e d ab _, „ d as conponrat 
—of at le ast one oompouno seUcted ^ ^ 
by the general formulas ,13,, , 14) , and _ 

Specific c dn p„ ands are sho „ n beloM; houever _ sinM 

all the compounds represent- ph h„ * 

presented by formulas (13, , (14, , and (15 

can he shown, om y examples of these compounds are shown 
-refore, compounds not shown here hut represented by 

»>. U4,, and (15, f all within the scope o f the present 
invention. 
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25 (Synthesis of polyamic acids 

as A, B , and copolyamic acid c, 
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Before examples of the synthesis of various poiyamic acids 
corresponding to the poiyamic acids A, B, and copolyamic acid 
C are described, the names and abbreviations of tetracarboxylic 
dianhydrides, diamine compounds, and solvents will be shown 
5 below. The abbreviations will be used in the following 
description. 

(Tetracarboxylic dianhydrides ) 

Pyromellitic dianhydride: PMDA 
Cyclobutane tetracarboxylic dianhydride: CBDA 
10 Butane tetracarboxylic dianhydride: BDA 

(Diamines) 

1, 3-bis- [4- ( (4-aminophenyl)methyl)phenyl]propane: 

DPMPP 

2,2-bis-[{4- (4-aminophenoxy) phenyl] propane: DPPP 
15 Bis- [ 4- { 4-aminophenoxy) phenyl ] sulf one : DPPS 

4,4' -diaminodiphenylmethane : DPM 
4,4' -diaminophenylether : DPEr 
1, 1-bis ( 4-aminophenoxy) phenyl-4- ( 4-pentylcyclohexyl ) 
cyclohexane : PPPCC 
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CH 3 CH 3 
I I 

H 2 N-C 3 H 6 -(Si-0),-Si-C 3 H 6 -NH 2 : FM3307 
5 CH 3 CH 3 

(Solvent components) 

N-methyl-2-pyrrolidone: UM.P 
Butyl cellosolve: Bc 
(Synthesis of polyamic acid Al) 
10 In a 200-ml four-neck flask having a inlet for inserting 

a thermometer, a inlet for inserting a stirrer, a inlet for 
feeding the materials, and a inlet for introducing nitrogen 
gas, 4.0408 g of DPMPP was dissolved in 44.00 g of dehydrated 
NMP with stirring under a stream of dry nitrogen gas. While 
15 the temperature of the reaction system was maintained at 5 to 
70°C, 0.984 6 g of BDA and 0.974 6 g of CBDA were successively 
added, reaction was allowed to proceed for 5 to 30 hours, then 
50.00 g of BC was added to obtain the polyamic acid Al having 
a polymer content of 6% by weight. When the temperature was 
20 elevated due to the heat of reaction of the materials, the 
reaction temperature was lowered to 70°c or below and the 
reaction was continued. In the embodiment of the present 
invention, the viscosity of the polyamic acid was checked 
during reaction, and when the viscosity after the addition of 
25 BC rose to 55 to 65 mPa-s (E-type viscometer, at 25°C) , the 
reaction was stopped, and the resultant polyamic acid Al was 
stored at low temperature. 
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(Synthesis of various polyamic acid A components, various 
polyamic acid A components, and copolyamic acid C components) 
Polyamic acids A2 to A7, Bl to Bll, and copolyamic acid 
s ci and C2 were synthesized in the same manner as for the 
5 polyamic acid Al . That is, the initial polyamic acid was 
synthesized by use of NMP alone, then BC was added to adjust 
the final polyamic acid content to 6% by weight. 

The mole percentage of each material is shown in Table 1. 
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Table 1 Mole ratios of materials for Examples 



Syntheti 


Tetracarboxylic 
dianhydride 


Diamine compound 


c Example 


PMDA 


CBDA 


BDA 


DPMPP 


DPPP 


DPPS 


DPM 


DPEr 


PPPCC 


FM3307 


Al 




25 


25 


50 














A2 




25 


25 




50 
















25 


25 






50 










At \ 


50 






50 














AO 


25 


25 




50 














A6 


25 




25 


50 














A7 




25 


25 










50 






Bl 


50 






32.5 










17.5 




B2 


50 
















50 




B3 


50 








32.5 








17.5 






50 










32 . 5 






J. / . D 




B5 


50 












32.5 




17.5 




B6 


25 


25 




32.5 










17.5 




B7 


50 














32.5 


17.5 




B8 


50 
















25 


25 


B9 




50 




32.5 










17.5 




BIO 






50 


32.5 










17.5 




Bll 


20 


30 




32.5 










17.5 




CI 


20 


15 


15 


32.5 










17.5 




C2 


10 


20 


20 


46.5 










3.5 





(Examples 1-5 and Comparative Examples 1-4) 

The Examples were prepared from the polyamic acid Al and 
5 the polyamic acid Bl formulated in various ratios. The 

Comparative Examples were prepared from the polyamic acid Al 
alone, the polyamic acid Bl alone, and copolyamic acid s CI 
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and C2 alone. The results of examination of pre-tilt angles 
and electrical properties are shown. 

The polyamic acids having excellent electrical properties 
in the present invention mean polyamic acids of a small current 
5 consumption and long-time, high reliability of current 

consumption, and specifically, polyamic acids of which current 
consumption is 1.8 |iA or less, and for which increase ratio 
in current consumption after a 120-hour constant temperature 
heating test performed at 110°C is 1.4 times or less as 
10 determined in the testing method described in the Examples of 
the present invention. 

1) Preparation of varnish 

The polyamic acid Al and the polyamic acid Bl were mixed 
in the ratios shown in Table 2, and each mixture was diluted 
15 with a mixed solvent of NMP and BC (1:1) so that the total polymer 
content became 3% by weight to form varnish for application. 
In the Comparative Examples, varnish was prepared in the same 
manner except that each polyamic acid was used alone. 

2) Preparation of cells for measuring pre-tilt angles 

20 By use of a spinner, the varnish for application was 

applied onto a glass substrate having a transparent ITO 
electrode. The substrate was preliminarily baked at 80°C for 
about 5 minutes, then heat-treated at 200°C for 30 minutes so 
as to convert the polyamic acid into a polyimide. Next, the 

25 surface of the substrate on which an aligning film had been 
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formed was rubbed with a rubbing apparatus for alignment 
treatment, and after cleaning in ethanol for 5 minutes by use 
of an ultrasonic cleaner , the surface was rinsed with a 
fluorochlorocarbon and flowing water, and dried in an oven at 
5 120°C for 30 minutes. A gap material for forming a 20 urn gap 
was spread on the substrates, the substrates were assembled 
with their surfaces on which aligning films had been formed 
facing in, and the periphery of each substrate was sealed with 
an epoxy resin to form an anti-parallel cell having a 20 pa 
10 gap. A liquid crystal composition was injected into the cell, 
and the injection hole was sealed with a photo-curing adhesive. 
Next, the cell was subjected to heat treatment at 110°C for 30 
minutes to form a cell for measuring the pre-tilt angle. 

The constituents of the liquid crystal compositions used 
15 as the material for liquid crystals are shown below. The 
composition had an NI point of 88.3°C, an anisotropy of 
refractive index of 0.151, and a threshold voltage of 1.35 V. 
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C 2 H 5 -0-CH 2 -®--C0O-<g>-CN m 

CH 3 -CH=CH-C 2 H 4 — 0-COO— ^-CN 10% 

C 3 H 7 -0-^CN 5 * 

c 3H7-O^0>" CN 8% 
__ _J 

C 3 H 7— C^-C^~ C 4 H 9 10% 

C 3 H 7-O-<0>-0-C 2 H 5 5% 

C 2 H 3 ~O>-C=C-0-O-CH3 10% 

C 3H-^>-0-0- CH 3 10* 

c 3Ht-O^MOKC 3 H 7 10% 
F 

c 3 H7-O-^-c-ch0kc 2 h 5 8 *° 

c 3H 7 -^>^^C s C-^-C 3 H 7 7 » 
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3) Measurement of pre-tilt angles 

The pre-tilt angles of liquid crystals were measured by 
the crystal rotation method normally used. 

4) Preparation of cells for evaluating electrical properties 



in the same manner as in cells for measuring pre-tilt angles 
except that a gap material for forming a 7 p gap was used. 
The liquid crystal material for evaluating electrical 



10 pre-tilt angles. 

5) Evaluation of current consumption 

Current consumption was measured by impressing 
rectangular waves of 10 V, 32 Hz. The electrode area of the 
cell was 1 cm 2 . First, the initial value of current consumption 

15 was measured, and then current consumption after constant 
temperature heating at 110°C for 120 hours was measured. The 
value of current consumption after the heating test for 120 
hours divided by the initial value was obtained as the 
aged/initial ratio . 

20 The results of pre-tilt angles, and the initial values 

and the aged/initial ratios of current consumption are shown 
in Table 2 . 



5 



Cells for evaluating electrical properties were prepared 



properties was also the same as the material for measuring 
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Table 2 Pre-tilt angles and electrical properties of various 
polyamic acids 











Pre-tilt 


Current 








Mole ratio of materials for 


consumption 






Polyamic acid 


polymer component 
(mole %) 


angle 
(degrees 
) 


Initial 
(uA) 


Aged/ 

Initial 

ratio 


Example 


1 


B1/A1- 5/95 


Al: CBDA/BDA/DPM - 25/25/50 


6. 8 


1.55 


1.23 


Example 


2 


Bl/Al-10/90 


Bl: PMDA/DPMPP/PPPCC = 


7.0 


1.55 


1.22 


Example 


3 


Bl/Al-20/80 


50/32.5/17.5 


7.5 


1.56 


1.24 


Example 


4 


Bl/Al=30/7 0 




7.5 


1.65 


1.28 


Example 


5 


Bl/Al=50/50 




7.5 


1.67 


1.33 


Comp . Ex . 


1 


Al 


CBDA/BDA/DPMPP = 25/2 5/50 


1.9 


1.54 


1.22 


Comp. Ex 


2 


Bl 


PMDA/DPMPP/PPPCC =• 50/32.5/17.5 


7.5 


1. 95 


2 .32 


Comp - Ex 


3 


CI 


PMDA/ CBDA/BDA/DPMPP/ PPPCC 

= 20/15/15/32.5/17.5 


2.1* 






Comp - Ex 


.4 


C2 


PMDA/ CBDA/BDA/DPMPP/ PPPCC 

~ 10/20/20/46.5/3.5 


0.7* 







* Poor alignment occurred. 



5 The results of Examples 1 to 5 show that liquid crystal 

alignment materials simultaneously having adequate pre-tilt 
angles and preferred initial values and aged/initial ratios 
of current consumption were obtained by mixing the polyamic 
acid Al that excels in terms of initial values and aged/initial 

10 ratios of current consumption but increases pre-tilt angles 
of liquid crystals little (see Comparative Example 1) with the 
polyamic acid Bl that has poorer electrical properties but is 
able to appreciably increase the pre-tilt angles of liquid 
crystals (see Comparative Example 2) . 

15 From the initial values and the aged/initial ratios of 

current consumption of Examples 1 to 5, it is known that minimum 
values are observed when the content of the polyamic acid Bl 
is about 50% or less, and that the initial values are almost 
the same as those of polyamic acid Al . Regarding pre-tilt 
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angles, on the other, hand, the values obtained in the vicinity 
of the 5% content of polyamic acid Bl are almost the same as 
those obtained for 100% content of polyamic acid Bl. 

These results are collectively shown in Fig. 1. From Fig. 
5 utis understood that the pre-tilt angle, the initial value 
of current consumption, and the aged/initial ratio are well 
balanced when the content of polyamic acid Bl falls within the 
range of 5% to 50%. That is, when the electrical properties 
and the pre-tilt angles of this composition system are 
10 considered, it is known that the optimal composition is one 
in which the content of polyamic acid Bl is about 10 to 20%. 

Comparative Examples 3 and 4 were prepared for examining 
copolyamic acid s synthesized by use of the same materials 
instead of the mixed systems of the Examples. While Examples 
« 1 to 5 of the mixed systems exhibit high pre-tilt angles of 
6.8 to 7.5° , Comparative Examples 3 and 4 of copolyamic acid 
systems exhibit lower pre-tilt angles, and poor alignment as 
well, indicating that satisfactory results could not be 
obtained from copolyamic acid systems. 
20 (Examples 6-7 and Comparative Examples 5-8) 

For these Examples and Comparative Examples, there are 
shown the results of examination on pre-tilt angles and 
electrical properties when the polyamic acid B is fixed to the 
polyamic acid Bl and various polyamic acids A are combined with 
25 the polyamic acid Bl . 
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1) Preparation of varnish 

Polyamic acids A2 to A7 and the polyamic acid Bl were mixed 
in the ratio of the polyamic acids A to the polyamic acid Bl 
of 90% : 10% by weight, and each mixture was diluted with a mixed 
5 solvent of NMP and BC (1:1) so that the total polymer content 
became 3% to form varnish for application. 

2) Preparation of cells for measuring pre-tilt angles and the 
measurement of pre-tilt angles 

Cells for measuring pre-tilt angles were prepared and 
10 pre-tilt angles were measured in the same manner as in Example 
1. 

3) Preparation of cells for evaluating electrical properties 
and the evaluation of current consumption 

Cells for evaluating electrical properties were prepared 
15 and their initial values of current consumption and 

aged/initial ratios were measured in the same manner as in 
Example 1 . 

Table 3 shows the results of Examples 6, 7 and Comparative 
Examples 5-8. 
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Example 6 
Example 7 
Comp.Ex.S 
Comp.Ex.6 
Comp.Ex.7 
Comp.Ex.8 



Polyamic acid 



B1/A2-10/90 
Bl/A3«10/9fl 
Bl/A4=10/90 
B1/A5-10/90 
Bl/A6=10/90 
B1/A7=1Q/9Q 



Mole ratio of materials for 
polymer component 
(mole %) 



A2: CBDA/BDA/DPPP = 25/25/50 
A3: CBDA/ BDA/DPPS = 25/25/50 
A4: PMDA/DPMPP - 50/50 
A5: PMDA/CBDA/ DPMPP « 25/25/50 
A6: PMDA/BDA/ DPMPP « 25/25/50 
A7: CBDA/BDA/DPEr - 25/25/50 



Pre-tilt 

angle 
(degrees 
) 


Current 

COnSUmDt inn 


Initial 
(MA) 


Aged/ 
Initial 


8.5 
8.3 


1.62 
1.65 


ratio 
1.23 
_ 1.26 


7.0 


2.23 


2.45 


7.4 


2.05 


2.30 


7.3 


2.08 


2.25 


5.6 


2.56 


_ 2.88 



=50/32.5/17.5) 



10 



5 



The results „ f Example 2 and Conparative Exampus 5 _ ? 
that CBDA or BDA i. more preferable ^ ^ ^ ^ 
tetracarhoxylic dlanhydride ^ 
acid A. 

"so, the results of Espies 2. 6, 7 s„d Comparative 
*xam P le e show that the ,our-rin g dlamine ^ 

DPPP. ana D PPs are pref eraole in terms of elects 
Properties than are the two-rrnc diamine compounds such 
DPEr. 

(Example, 8-12 and Comparative Examples 9-13) 

Eor these Examples and Comparative Examples, there are 
shown the results or examinations of pre-tilt an g lee and 
aleotrical properties when the polyamic acid A is fixed to the 
POlyamic acid Al and various polyamic acids 8 are combined with 
the polyamic acid Al . 
1) Preparation of varnish 
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Polyamic acids Al and the polyamic acid B2 to Bll were 
mixed in the ratio of the polyamic acid Al to various polyamic 
acids B of 90%: 10% by weight, and each mixture was diluted with 
a mixed solvent of HHP and BC (1:1) so that the total polymer 
5 content became 3% to form varnish for application. 

2) Preparation of cells for measuring pre-tilt angles and the 
measurement of pre-tilt angles 

Cells for measuring pre-tilt angles were prepared and 
pre-tilt angles were measured in the same manner as in Example 
10 1. 

3) Preparation of cells for evaluating electrical properties 
and the evaluation of current consumption 

Cells for evaluating electrical properties were prepared 
and their initial values of current consumption and 
15 aged/ initial ratios were measured in the same manner as in 
Example 1. 

Table 4 shows the results of Examples 8-12 and Comparative 
Examples 9-13 . 
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Table 4 Pre-tilt angles and electrical properties of various 





polyamic 


acids 










Mole ratio of materials for polymer 
component 
(mole %) 


Pre-tilt 


Current 
consumption 




Polyamic acid 


angle 
(degrees 
) 


Initial 
(UA) 


Aged/ 
Initial 
ratio 


Example 8 
Example 9 
Example 10 
Example 11 
Example 12 


QO/ai •■ml O/Qfl 
Dt/ni°-lU/ ?u 

B3/A1-10/90 
B4/Al=10/90 
BS/A1-10/90 
B6/A1-10/90 


B2: PMDA/ PPPCC «= 50/50 
B3: PMDA/ DPPP/ P PPCC = 50/32.5/17 .5 
B4: PMDA/DPPS/ PPPCC = 50/32.5/17 .5 
B5: PMDA/DPM/PPPCC = 50/32.5/17.5 
B6: PMDA/CBDA/DPMPP/PPPCC 

= 25/25/32.5/17.5 


10.2 
6.9 
6.4 
4.5 
6.0 


1.60 
1.64 
1.63 
1.69 
1.62 


1.23 
1.18 
1.25 
1.33 
1.22 


Comp . Ex . 9 
Comp.Ex. 10 
Comp . Ex . 1 1 
Comp.Ex. 12 
Comp. Ex. 13 


B7/A1=10/90 
B8/A1-10/90 
B9/Al=10/90 
B10/A1-10/90 
Bll/Al=l0/90 


B7: PMDA/DPEr / PPPCC = 50/32.5/17 .5 

B8: PMDA/FM3307 / PPPCC = 50/25/25 

B9: CBDA/DPMPP/ PPPCC = 

50/32.5/17 .5 

B10: BDA/DPMPP/ PPPCC - 

50/32.5/17.5 

Bll: PMDA/CBDA/DPMPP/PPPCC 

- 20/30/32.5/17.5 


5.2 

1.3* 

3.2* 

3.1* 

2.5* 


2.03 
1. 90 


2.23 
1 .86 



Note: The component A is all Al . (Al : CBDA/ BDA/DPMPP = 2 5/ 25/50 ) 
* Poor alignment occurred. 



The results of Example 2 and 8-11 show that the use, as 
the diamine components used in the polyamic acid B, of amine 
components having on their side chains groups that increase 
the pre-tilt angle of liquid crystals, alone, or the 
10 combination of such amine components with DPMPP, DPPP, DPPS, 
or DPM, is especially preferred. Comparative Examples 9 and 
10 show that, since a diamine of a two-ring structure having 
an ether group (DDEr) is not preferred in terms of electrical 
properties, and since a siloxane-based diamine (FM3307) 
15 provides a small pre-tilt angle and poor alignment of liquid 
crystal molecules, these are not suited for aligning films for 
liquid crystal display elements. 

The results of Example 12 and Comparative Examples 11 to 
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13 show that tetracarboxylic di anhydride components used in 
the polyamic acid B containing 50 mole % or more aromatic 
components such as PMDA are preferred from the viewpoint of 
the alignment of liquid crystal molecules. 



Industrial Applicability 

From a liquid crystal aligning film produced from the 
polyamic acid composition of the present invention, there can 
be obtained an excellent liquid crystal display element which 
10 has an adequate pre-tilt angle, a small residual voltage, and 
an excellent value and aged/initial ratio of current 
consumption, as well as a low process dependence. 
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CLAIMS 

1. A polyamic acid composition comprising a polyamic acid 
A providing a polyimide having excellent electrical 
5 properties, and a polyamic acid B containing a diamine having 
side chains, wherein said polyamic acid A is a polyamic acid 
comprising an acid component containing at least one 
tetracarboxylic dianhydride selected from a group consisting 
of aliphatic tetracarboxylic dianhydrides and alicyclic 
10 tetracarboxylic dianhydrides, and an amine component based on 
at least one of aromatic diamine represented by the following 
formula (1); 

15 wherein, each Y, is independently an oxygen atom or a CH 2 group; 
each Xl is independently a single bond, an oxygen atom, C (CH 3 ) 2 , 
C(CF j)2 , s, S0 2 , or a linear alkyl group having 1 to 6 carbon 
atoms; and ni is an integer from 0 to 2, 

and said polyamic acid B is a polyamic acid comprising an acid 
20 component containing 50 mole % or more of at least one aromatic 
tetracarboxylic dianhydride, and an amine component containing 
at least one diamine having a group enabling the pre-tilt angle 
of a liquid crystal to be increased on the side chain thereof, 
the ratio A/B of the polyamic acid A to the polyamic acid B 
25 being 50/50 to 95/5 (by weight). 



10 



15 
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2. Apolyamic acid composition according to Claim 1, wherein 
the diamine having in the side chain thereof a group enabling 
the pre-tilt angle of a liquid crystal to be increased in the 
5 polyamic acid B is at least one of diamines represented by 
general formulas (2) and (3), or said diamine and at least one 
of diamines represented by the above formula (1) and general 
formula (4) . 




(2) 



wherein, R x is hydrogen atom or an alkyl group having 1 to 12 
carbon atoms; Z x is CH 2 group; m is an integer from 0 to 2; ring 
A is benzene ring or cyclohexane ring; 1 is 0 or 1; each Y 2 is 
independently oxygen atom or CH 2 group; and each n 2 is 
20 independently 0 or 1. 

R 3 



25 
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wherein, each Y 3 is independently oxygen atom or CH 2 group; each 
of R 2 and R 3 is independently hydrogen atom, an alkyl group or 
a perfluoroalkyl group having 1 to 12 carbon atoms, at least 
one of R 2 and R 3 being an alkyl group having 3 or more carbon 
5 atoms; and each n 3 is independently 0 or 1. 



(R 4 )a (Rpb 



(4) 



wherein, X 2 is a 



divalent aliphatic group; each R 4 is 



10 independently hydrogen atom or 
to 2. • 



CH,; and each of a and b is 1 



3. Apolyamic acid composition according to Claim 2, wherein 
the polyamic acid A contains an acid component containing 
15 alicyclic tetracarboxylic dianhydride and aliphatic 

tetracarboxylic dianhydride; and the polyamic acid A contains 
a diamine component of the general formula (1), wherein Y 3 is 
CH 2 ; eachX, is independently C (CH,) 2 , C(CF 3 ) 2 , or a linear alkyl 
group having 1 to 6 carbon atoms; and n 3 is an integer from 0 
20 to 2. 



4 . A polyamic acid composition according to Claim 2, wherein 
the ratio of the aliphatic tetracarboxylic dianhydride to the 
alicyclic tetracarboxylic dianhydride in the polyamic acid A 
25 is 90/10 to 30/70 (mole ratio), the polyamic acid A contains 
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a diamine component of general formula (1), wherein Y 1 is CH 2 ; 
each X x is independently a single bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or a 
linear alkyl group having 1 to 6 carbon atoms; and n x is an 
integer from 0 to 2. 



5. Apolyamic acid composition according to Claim 2, wherein 
the aliphatic tetracarboxylic dianhydride in the polyamic acid 
A is butane tetracarboxylic dianhydride, the alicyclic 
tetracarboxylic dianhydride in the polyamic acid A is 
10 cyclobutane tetracarboxylic dianhydride, the polyamic acid A 
contains a diamine component of general formula (1), wherein 
Y 1 is CH 2 ; each X 1 is independently a single bond, C(CH 3 ) 2 , 
C(CF 3 ) 2 , or a linear alkyl group having 1 to 6 carbon atoms; 
andn x is an integer from 0 to 2, and the aromatic tetracarboxylic 
15 dianhydride in the polyamic acid Bis pyromellitic dianhydride . 

6. Apolyamic acid composition according to Claim 2, wherein 
the polyamic acid A comprises an acid component containing 
cyclobutane tetracarboxylic dianhydride and butane 
20 tetracarboxylic dianhydride, and the polyamic acid A contains 
a diamine component of general formula (1), wherein Y x is CH 2 
each X x is independently a single bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or a 
linear alkyl group having 1 to 6 carbon atoms; and is an 
integer from 0 to 2, and the aromatic tetracarboxylic 
25 dianhydride in the polyamic acid B is pyromellitic dianhydride . 
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7. A polyamic acid composition according to Claim 2, wherein 
the aliphatic tetracarboxylic dianhydride in the polyamic acid 
A is butane tetracarboxylic dianhydride, the alicyclic 
tetracarboxylic dianhydride in the polyamic acid A is 
cyclobutane tetracarboxylic dianhydride, the ratio of the 
former to the latter is 90/10 to 30/70 (mole ratio), and in 
general formula (1) , Y x is CH 2 ; each X, is independently a single 
bond, C(CH 3 ) 2 , C(CF 3 ) 2 , or a linear alkyl group having 1 to 6 
carbon atoms; and n x is an integer from 0 to 2, and the aromatic 
tetracarboxylic dianhydride in the polyamic acid B is 
pyromellitic dianhydride. 



8. An aligning film for liquid crystal display elements 
containing a polyimide obtained from a composition according 
to any of Claims 1 through 7. 

9. A liquid crystal display element using an aligning film 
for liquid crystal display elements according to Claim 8. 

10. a liquid crystal display element according to Claim 9, 
wherein the liquid crystal composition contains at least one 
compound selected from those represented by general formulas 
(5) , (6) , and (7) . 
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Lo 



(5) 



-Z 2 -<C>-Z3-Q-R 6 



(6) 



(7) 



wherein, R 5 is an alkyl group having 1 to 10 carbon atoms in 
10 which optional, nonadjacent methylene groups may be 

substituted by -O- or -CH-CH-, and in which optional hydrogen 
atoms may be substituted by fluorine atoms; R 6 is fluorine atom, 
chlorine atom, -OCF 3 , -0CF 2 H, -CF„ -CF 2 H, -CFH 2 , -OCF 2 CF 2 H- or 
-OCF 2 CFHCF 3 ; each of I* and L 2 is independently a hydrogen atom 
15 or fluorine atom; each of Z 2 and Z 3 is independently 1,2- 

ethylene, 1, 4-butylene, -C00-, -CF 2 0-, -OCF 2 -, -CH=CH-, or a 
single bond; ring B is trans- 1, 4-cyclohexylene, 1,3- 
dioxane-2, 5-diyl, or 1, 4-phenylene in which hydrogen atoms may 
be substituted by fluorine atoms; and ring C is trans-1,4- 
20 cyclohexylene, or 1 , 4-phenylene in which hydrogen atoms may 
be substituted by fluorine atoms; and wherein atoms 
constituting such compounds may be substituted by isomers 
thereof. 



25 



11. A liquid crystal display element according to Claim 9, 



# 



* # 
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wherein the liquid crystal composition contains at least one 
compound selected from those represented by general formulas 
(8) and (9) . 



5 




wherein, each of R ? and R 9 is independently an alkyl group having 
10 1 to 10 carbon atoms in which optional, nonadjacent methylene 
groups may be substituted by -O- or -CH=CH-, and in which 
optional hydrogen atoms may be substituted by fluorine atoms; 
Re is -CN group or -C=C-CN; ring D is trans-1., 4-cyclohexylene., 
1, 4-phenylene, 1, 3-dioxane-2, 5-diyl, or pyrimidine-2, 5-diyl; 
15 ring E is trans-1 , 4-cyclohexylene, 1, 4-phenylene in which 
hydrogen atoms may be substituted by fluorine atoms, or 
pyrimidine-2, 5-diyl; ring F is trans-1, 4-cyclohexylene or 
1, 4-phenylene; Z 4 is 1, 2-ethylene, -C00-, or a single bond; each 
of L 3 , L 4 , and L 5 is independently hydrogen atom or fluorine 
20 atom; and each of e, f, and g is independently 0 or 1 . 

12, A liquid crystal display element according to Claim 9, 
wherein the liquid crystal composition contains at least one 
compound selected from those represented by general formulas 
25 (10) , (11) , and (12) . 



t 




* 




WO 99/34252 PCT/JP98/05547 

84 



F F 

K|0-©-Z 5 -^-«n (10) 

F F 

Rio-O-Zs-^Ze^Q^Rn (li) 



Rl0-@-Z 5 -^-Z 6 -©-R u (12) 



wherein, each of R 10 and R 1X is independently an alkyl group 
having 1 to 10 carbon atoms in which optional, nonadjacent 

10 methylene groups may be substituted by -O- or -CH=CH-, and in 
which optional hydrogen atoms may be substituted by fluorine 
atoms; each of rings G and I is independently trans-1,4- 
cyclohexylene or 1 , 4-phenylene; each of L 6 and L 7 is 
independently hydrogen atom or fluorine atom, but L 6 and are 

15 not hydrogen atoms simultaneously; and each of Z 5 and Z 6 is 
independently 1, 2-ethylene, -COO-, or a single bond. 



13. A liquid crystal display element according to Claim 9, 
wherein the liquid crystal composition contains as the first 
20 component thereof at least one compound selected from those 
represented by general formulas (5), (6), and (7), and contains 
as the second component thereof at least one compound selected 
from those represented by general formulas (13), (14), and 
(15) . 
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Rl2^C^ Z T"<l>- Z S-<E^ R I3 

Ri2-0-KI>- z ?^^ (15) 

wherein, each of R 12 and R 13 is independently an alkyl group 
having 1 to 10 carbon atoms in which optional, nonadjacent 
methylene groups may be substituted by -0- or -CH=CH-, and in 
which optional hydrogen atoms may be substituted by fluorine 
atoms; each of rings J, K, and M is independently trans- 
it -cyclohexylene , pyrimidine-2, 5-diyl , or 1 , 4-phenylene in 
which hydrogen atoms may be substituted by fluorine atoms; and 
each of Z n and Z 3 is independently 1, 2-ethylene, -C=C-, -COO-, 
-CH=CH-, or a single bond. 

14. A liquid crystal display element according to Claim 9, 
wherein the liquid crystal composition contains as the first 
component thereof at least one compound selected from those 
represented by general formulas (8), and (9), and contains as 
the second component thereof at least one compound selected 

from those represented by general formulas (13), (14), and 

(15) . 
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15. A liquid crystal display element according to Claim 9, 
wherein the liquid crystal composition contains as the first 
component thereof at least one compound selected from those 
represented by general formulas (10), (11), and (12), and 
5 contains as the second component thereof at least one compound 
selected from those represented by general formulas (13), (14), 

and (15) . 

16. A liquid crystal display element according to Claim 9, 
10 wherein the liquid crystal composition contains as the first 
component thereof at least one compound selected from those 
represented by general formulas (5), (6), and (7); contains 
as the second component thereof at least one compound selected 
from those represented by general formulas (8) and (9) ; and 
15 contains as the third component thereof at least one compound 
selected from those represented by general formulas (13), (14), 

and (15) . 

17 . A liquid crystal display element according to any of Claims 
20 10 through 16, wherein the liquid crystal composition further 
contains one or more optically active compounds. 
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porter. By using the homology of a base sequence with this cDNA 
as an indication, the cDNA (CHT1) of rat high affinity choline trans- 
porter is cloned from rat spinal cord. Similarly, the cDNA of human 
high affinity choline transporter is cloned from human genome. 
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25 1978, J. Neurochem. 44, 11-24, 1985, J. Neurochem. 60, 1191-1201, 
1993, J. Neurochem. 20, 581-593, 1973, Eur. J. Pharmacol. 102, 
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369-370, 1984). ft*, ±ia»8filM h7>7#-^-©BtA/ 
£©c DNAttllsntusit, 4iWl:MT*Sit«»tt3iJ > 

5 fg HJ <D ffl ^ 

io u > h 7 >x#-^-stt^tt§^ w\°^st, ^-nsn- H-rsite 

>*x£ h(7)tf$g (Science 282, 2012-2018, 1998) ^flJfflL-T, (C. 
15 elegans) © *f J A SB^iJ ^ £ ^ $1 $ tl -5 N a + fe^ft h ^ > 7. # - ^ - c 

{CJ: 0 , &i£i^$Efnftn 'J>h7>X^-^-0cDNA(cho-D 

20 (CHTl) t^P- = >^Lfc. I©CHTl(i#lgI^ 

^h7>X#—&— (J. Neurochem. 71, 1785-1803, 1998) £<Dffimii 
N a h 7 >x#_^- 775 ,j_ j; 
mtZft^ (Nature 330, 379-381, 1987) C*fLT 2 0 - 2 5 %(D*B|f! 

t 1 om*mtotfim*t<ti. cht i «=i y >fiitttrasu^ 
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CHT 1 ^77^7^I^ W « t5gi 
>/^UtD-Ht«Ifif (K*«l) «TO(a)Xtt(b)©^> 

/^**3-Ht«*4S*o DNA( | r3R]B4) ^ t£(Tc(a)xtt(b) 

(i^5) E««3i:*sft 5 « SEJ » X H f(0fiiwS! 
»*fl6Btoifi ftimDNAi7Mj> ^ >hmT7 



15 



25 



3 



10 



15 



20 



25 
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^^^*3-Ft57-; hMODNA (sMUt 7 ) ^> &T®(a) 

(»**8) ^> E*j#*5fc*3ftSifiSE*J:*tt* 
0«»«EW*tfC^5©E«®-«* fctti * mDNA 

KT©(a)X»(b)©f>/tf«S3- HTS*e^(a)EW#^8tc 
^n575^EWeft5^W^*(b)E5<H8i:*$nS7 

*BWXI4*©**l«lEW3fe^Cin&©EW©-**fctt^***0 
DNA («3fc*l 2) ft^l 2Ef^l^^i^ 5DNAt 

a i 3) (c&grso 

/7 g (IS^JSl 4) EWM2C*Sn575;«EW*6ft^ 
wt*R (1(1*511 5) E5»«2i:*aft*75/iEWi:^ 
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"/•mmwt. i*UttMe 7 s;i W *, «»»i,< 
ft«7^«M»6ftw>y„ I (M12D E j« >#8r 

«2!MBM*^jr« (SM2 4) + . *««Htn u > , > 
*»tit4»*,2 3Bt©««?>«>» (1*512 5) BH 

2 8)*. « SSjttrl ,j > h5>x *_,_ gftw ^ >/s)K ^ 
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10 



15 



/^I (ffi*J!2 7) i:Ht5. 

5> ^ # -^- gtt stf5^>/^»^ 7X111 sab*© 

- t *®Wlt'?Z>mXm2 8 SBUfccDirt^ (f*«3 0) ^ *«*ntt:J 
fe5C^^it§M2 8I2*fe^ta# <W**3 1) «*» 
^HTffcSiltStttfcfc-r*** 3 * 2 8l3«^m^ (tt#*3 2) ^>> 

mi 5x»i 6iB*o*m*a»tt3 | J>^ 9> ^*"" ;5 "" stt * :fir ' r 
m*mi 7xiii 8i«©7-; h»«*ptt3'J>h5>^#-^- 



20 



6 



10 



15 



20 



* • 



WO 01/16315 -„ r „ 

PCT/JPOO/05545 



25 



»KI (1***3 6) fllfflft3ij>h7>^-^-gft^ n 

**-r**>/^W#, ■W2 1Xtt2 2Bt07^ Mfttt3 , J 
#13 4ffi*©i&£«ua (i^ 38) i: n t§o 

»tm#thftft (1^3 9) *Wtt 3 .j>h5>7#- 
f-Si^n^^i^ Wli57tti6M«)i MW 

3 9G|0#thA«i (S^4 0) K*»tt3U>h 
5>^-^ffittStt5^/^^, flf**! 73Uil 8£ft® 

^*»imi*H3 9E|o#t^«i (***4 I)-?,, as 

^T$5^ Mit§fS ^3 9E«0#t h»ft(l»*]J|4 2) 
^> Mfttta^h^^^-^jSttHti^w^, «* 
*2 lXI42 2fit07^iM| Sltt3IJ>h 5 >7j| j - ^g m 
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&3 ;i ££#mi:T£!ii*Jl!4 9 f 2 it © iti H f P 3 U>h7>X*-^ 

ten u > h 7 >*#-*-«tt**rt-a* i^A^>/^ 

g^^^^t ti" 4 8 - 5 0 <D^-fn^!e^£>i^$iftitt 

jfrm 5 1 ) ^^^K^#ffiT. 3 9 - 4 4 ©li-rtlA^IHtt© 

fg3H£3t£L< tewmmnvx? >j-->^^^ ctt^s 2) ^> % 

ft gift ten U > h7>X#-^-«141Eii^l-< tt«HW*KXtt»iSfn 
>/1# JtOiSttRtf/X «§S 31* Soffit" S - ££4f 

fnttzi u > h ? > t,t£ - ? - mmfemm v < ^mmmnoT.^ u - 
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fc*t fcft^u iiiglftttzi y>h7>7#-^-is 

Ji«L<ttttnw«iKo^^u-.->^tt (W^s 5) #bhft 
#>#\ T^XI4? 9 ^**-<fc*tf*£T*»#JS 5 2-5 5©^ 

**©»tt*L<tt«3i«:4Ejg-rs*>* (i^5 7) ^ |^4 8 
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9Xtt2 0SE«©^>/^R*3-KT5DNAXttRNA©7>ft 
#Jg6 2) ^ ff*JM6 2 tem(7)|^Sifffl7 0 D---7'S:^VX««^Jl 2 8 

HlBli, *^BJ (7)^4l c h o - 1 (C48D1.3 cRNA) £fc«7K£& 

u #y*#x;p0P«»ifc© l 3 h] n y >G>Bt0&#tt*& 

i2i«> *%B^©i*c ho - 1 (C48D1.3 cRNA) ££«7K£ft 
^3 0tt, *^^©i4cho-l (C48D1.3 cRNA) ££te7K£& 

^4 0ii, y hcHT i si/iicHo - i ©fn^eno 

jg 5 itt, ii©#g|T*^WC cho i::gfp S»8lTlr»5#«i 

© ft m z ^ r m t * § o 

*^®7 hcHTi ©fssns h#o>?-&^-ria 
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i80lt 7 hfiiTOCHT 1 mRNAfe?Iti0 J 

i9i(t *&W<Dz7y KHttH-ftCHT 1 in situ A 

»1 OBtl, *»W©*||l:*JtSCHTie?lft©i n situ /W 
mi 1HB, *^iOCHTl cRNAi&l4*tttALfc77iJA 

mi 2B«, *^iOCHT 1 ©3 U ^Kasj .j >^0^^(c 
*TT 5 $jJH § III T £> -5 o 

^1 3H«, *»iOCHTlOHC3i:j:53iJ>»t)a*0M 

Ml 40it*^i©CHTl©Na + R^C 1 -ft^tttCiSD >J > 
15 0 & * © & JH § ^ T EI T afe § o 

»1 5 Btt, ^ICCHTlcDNA^WK^-pcDNA 
3. 1 §f tlf niALfeCOS 7iJ!g^5iIb^I^C [ 3 H] H 

m 1 6 Htt, *58flOCHTlcDNA»5HI4^^^-pcDNA 
3. 1 S^ftiALfcCOS 7Mflaj&^n«LfcJK^©^SW [ 3 
H] H C 3 fc£©fiaft##f ©iSS^^T 

mi 7 0[J, *fgBJ© H C 3 , 3>J> (Cho), T±^)Un U > (A 
ch) fc«k*4#ft«> [3 H ] HC 3*S^©«iftOiBJ|l*^-rHT?*-5. 



12 



PCT/JPOO/05545 

WO 01/16315 " "~ 



— (D c DNAH, C. elegans VJ A • 7 P V x * ^^Na + Mh 
^ >7># _^_- 77 ^.j-©^ >A-£^iM3 tl 3 fE^fi c DN 

A*^W»bfc*n^n©c RNA£> 77 U #7*#X,M|i§MK 

sal u >i&d&^£p^3 zt \z& o»* 

MOHC3t^l:i*Sn5 (K i = 1 0 - 1 0 0 nM) <D\ZttL. 

C 3-?<Z)#.&i^£n3 (Ki = 50wM) lyMO^S^U 
-7 A- 3 (hemicholinium-3 ; H C 3 ) K *t T 3 «£ '14 ft * 31*0 '14 =* 

(C.elegans) ©«* c DN A*^6 gfttt 5*ef ©HS> 

««»tt=lU>«tOa*C*^T, C4 8D1. 3 <h«J£nfcjtfc 
fl:ffilT§cDNAttl|xM(DHC3 ffif^nSf f ^3 'J 
a*Sffi-r^t^»*^fc. llClt C48D1. 3cRNAJfc» 

S EM (n = 6 ~ 8 WMMM) «$ntl^. tfc02 \Z\Z. 
N a + <Z>3 U 9 3 tK 7 AtelR^iSifc* 

Ti^Lfczi >J >lfc0&^£^b ([N a + ] = 1 0 0 m M)> S # ^ A 

&;L£>*lfc)o£ 3 fcttHC 3 fc«fc*3 >J >3lD£*©IB*J&**S 

HC3©Kitt50nMii^^nfc. c<DcDNA^O->«cho 
- 1 (high -affinity choline transporter-l) t&tttf <otltzo 
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»X^V>*6ft*:iWoft. c h o- l©cDNAO** KW 
^fl^^W^gtts 7 6 7$;i3SST*0 (B4»iR), £ 

A?T^T-^^^iLfci: 5c ho-l07^i 

*£ (C.elegans) ©ttltc h o - 1 *«iBLTHS»fi* 

*U->«**>/t*K (GFP) IfifS«4l:»AU cho-l::gfp 
£^IlT^5ti|ilii0^ $ p^ o cho-i::gfp ^-^- DNA 

A'-; 5 0^m) e B5«f, ^§R«#M^ft^To KttttftXTttGFP 

^ — CD c DNAIt «Atf^©J;5l:lT««tiIi*tT*5. *ff 
M«cho-l«B^i: ttBU cho-l* 6 f >Sn *75; 
■HEaTT^-^-****^ th® genomic survey sequence (G 
SS) X--D(Dmm (GenBank accession number : AQ316435) 
it. Z<D\i hoyV ADNAi c ho — 1 ©tt*E*J®ffiHttfc*^ 

htlcDNAHcDNA 
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X ^ U — — > CD c DNA^D->^ff;. * ft <£> t£ CD 

IS?iJt> 6. c h o - 1 t 5 1 % (DWI — &&&X$ 7 0 %CD3S^f£ 5 8 

0 7$ /^^SCD^ m.tfl'M-Zntz (E4#8B). dCD^ yhcD 

NA^D-XiCHTl t^#ltbtlfc, I4l;[i, 7'yhCHTU 
^^C HO - 1 co^tl^'tlcDT a 7 ^gH^'J^\ Ri — SiSteUffl^T, ^ 

iun^iztf u — i^THs^ntv^. ^^^tissnHii^^ i - xii 

teT«*3l frtiT^-So d cDgB?'J#^§ 4 -tr^£ ti-5>^ > /\° St # & td 
«fc D^fit?. £ <h^T#^o 

± IE C H T 1 CDTS /miH^'J«N a + tf )l ^ - X h 7 >X#- 

^ — 7y$ U -CD* >A- £WJc&*l|W|'l4£W-f £ ( 2 0 - 2 5 %).! 
fefflftfft B*) <£>;/□ 2^ A CLUSTALW £ffl^T neighbor- 

joining STff ILfcN a + fe#tt^;U3-X h7>X#-^-77$'J 

-cd^^^^hi 6 me\zit. ^ y h cut nzMLx^n^n 

7t\ ^«CO=I U > h 7 >X# — ^— (J. Biol. Chem. 265, 15996-16003, 

1990), ^flmffiUfn-ft^ u > h 7 tm&znT^fc? v 

T J- Z/ V ? > T^ifr — $ — (Biochem. Biophys. Res. Commun. 198, 
637-645, 1994), TkZSi&OlffiMi&MfyJ'M h 7 > 7. ^ - £ tefB |W|1± £ 

CHT10fl$n§ h^Dv-ttl^CHO - 1 

#CK, >fi?#r^ in situ /W ^W-tf-'>3 >TCHT 1 CD m 
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5 k b <D&ts o&^mwKD^m&mmLfz, isctt 77 m 

»T<DCHT 1 OmRNAI5?I«j©/-!f»!p«r0fe*^SnT^5. 
tf;, RNA(Og? (0. 2 4-9. 5 k b ; GIBCO BRDOfi $ 

^tl^O^^i-gflt, in situ /W ^ U ^< if— x a >T«^# 

JfeSHTCHT 1 OmRNAO^KB^nft. 0 9XtfBI 1 0 

^ — ; 1mm) \Zit, =y y h B'R.ZSWM lZ& if Z> C H T 1 

®<D in situ /W7'J ^f-y 3 >Ml:ilt§, y^'>yz>T 

15 wa»T?©«n-oanR«^n^ig^$nTir»s. @9^e, chti© 

mRNAfe^^^jte vertical Rtf horizontal limbs of the diagonal 
band (VDB, HDB), medial septal nucleus (MS), caudate and putamen 
(CPu), olfactory tubercle (Tu)T^ iii £ ft T ^ 3 £ £ & % 0 1 0 J&> £ # 
MTfiMft (VH)T»S*Ji*Sns;:i:*tfc^5. fbm7±7 

20 ;m u > h ^ >7^-5'-©7 p D-yT/\< y u XZftftmoWFr 

*>*nm\zmmtzftifi&7jkLfz a z<o^m^^\t-rxizm^^ftx^^> 

25 ^l:CHTll:«k5DU>|{l3ji^$77 U # !V ;* # X ;|, 0P # fflj {jg T 
W^fc. C H T 1 CO c RNA££Ab/i0P#McDzi »J >IfcDiA^te7k 
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&&.\L1tn > hu-JlkQ % 2 - 4mMfr-o1t. El 1 lttt, CHT 
l©cRNASitfi**ftAl/fc77U * !V ^ # X ;i/ S *ffl Jfe <£> [ 3 H] 
□ U >©K 0&**S*J&*5*£ftTV>*. 01 1 4 1 . l(!:e®*7A«l 

0 0 mMCDN a C 1 fcSHteL i C 1 €r^£f^2Pi§?i£TCD 3 U >flfc 0 & 

^^-en^nsi, fn^no*5A{i^±sEM (n=6~8^ps 

£#<BI 1 2 l:*StlTl>5. 11 2l:^^T!i, 7K ££A L fc9P«*fflJ!S 
0tD)i*-^c RNA©^n^&il?UiT, CHT 1 <k £ 13 U >flfc 

na. Ell 2\z^^nz>&o\z. CHTicn'J^oa^ttn'J^I 
m^iitO^ tfiSfn Lfc (Km=2. 2±0. 2/zM, n = 3)o 

1 3 7^ <b , a> hD-JKD^ittW3 'J >®Dii*OKra[i 1 OmMJ: 
K>M<. CHTKD3'J>S50MttO. 1 w M©HC3T^il:fit 
$n^> (Ki=2-3nM) CQKlttLT, 3 > h D-jl'ttt 1 0 m M CD 
HC 3tt)f HI 1 4 l^^$tl^> J:^ 

CHTKD3 , J>tO)i*©'f ^->-fe#'tt^P^^ iN a + ttT 

0 j^^S^tl-^tl^T (H^Pfg^^CD 1 0 0 m M CO N a C 1 ItlTS^ 

nxvis^n^n© 1 o o mM©itf j^).^nb©^f Myt^h 
su^fatt, hc 3 \z*j-r2>m^m&&* n a + -c 1 £ch 

TlAtfeo: <h£*LT^& (J. Neurochem. 27, 93-99, 1976) . 

CHTKDcDNA^^- (□>ha-Jl/) S^tl-6n» 
AlfcCOS 7li^biitfci© [ 3 H] HC 3fit^«tt*W^fc. 
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^m^EI 1 5 iz^fo m 1 5 if* £ t>frZ> <fc -5 Id, CHT 1 ^ll^t^i 
»ll&©«fettN a + fe^&9^ [s H ] HC3ISt*i«*$nfcAt, 3>h 
n-^©«Ttt«*3n^^-3fc. Jfcfc, [ 3 H] HC3IS^© 

fi&fRaptfrSfrofc. Hi 6fC^£n3£5t3, (K d ) « 

5 1. 6 + 0. 2WM (n = 3) T * § «t Jftjg $ tlfz . H CD -ffi tt ffi5 ^- ^ 
bV-AT*ftSnT^«fttti«UT^fc (J. Neurochem. 60, 
1191-1201, 1993, Life Sci. 35, 2335-2343, 1984, Brain Res. 348, 
321-330, 1985)„ Sftfc, H C 3 , 3 U XCho), 7 ir ^ ;P 3 U XAch) 

t 3 H] h c 3 m^^mmiz-D^xmn Lfc. jt?;^ 

10 'J>ttl/iM7-f VXf^'S >#flET7?«3t 1 7 

S17^^,[ 3 H]HC3 CD#S«J^^«T-fe^;U3 U >«fc 0 1 0 

-©cDNAItW^li^Oia l:LT«8t5li:*«T*5.»fi (C. 
elegans) CHO-1075; & SB ?"J T x — ^ - ^ - X &m £ ft H , Wlc 
tt«|fltt*«**»€©t hyyADNAifrOIJIj (human genomic 
survey sequence O H >T*5 R - 1 0 7 P 1 2 ; GenBank 

accession number : AQ316435) ^lUffiL, d^^DNAdfM*®*! 

EW*il:PCROlfif#jifl5^7'f7-s»ttLfc. khifi© 

Marathon-Ready™ cDNA (^D — > x y £ 1± S ) i#I©7^y^- 
^7^?-^ffl^T5' - RACE (rapid amplification of cDNA 
ends) Rtf3' - R A C E £ ?t o il CD f# b tl P C Rli^p CR 
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(C. elegans) CHO - l(D75y i?SE^JT^- ^ — ^ - 7, 1&m £ ff l> , 

ti!S*Rtt*Jft5<IS0k hy;ADNAHfr©EW ( human 
genomic survey sequence (Dl^D — >T$5R - 10 7P12 ; 

GenBank accession number : AQ316435) £rJ^£BL, ^^5DNA|r 
10 Jt©i£SB2?iJ£Sf;:P C ROmfc^Wmm-y^'C ^-£«ff-Lfc 0 TV 
X ikftw (D Marathon-Ready™ cDNA ( P U — >^yt7t±W titm<DT 
V-^ffl^T 5 ' -RACE (rapid amplification of 
cDNAends) Rtf 3 ' - RACESffofe. £ © f# £ tl P C R £ft £ 
PCRffl^D-->^^-|^ D - >ftu J?ADNA<Di£S8B?iJ 
15 £&^Lfc<, £ © D N A IB?'J £ =f>M £ ti Z T ^ J KE^J «S5^J 

8 T^^tlT^^c ^&S2?'J#^ 8 Ti^tlS ^ 3 
l J>h7>7^-^-^i^ft5^>/t/7f[t E#l#^ 7 K^Sn 

£<> ±iHft#e<jK:BB^LjfcBE?>J#^ 2 , 4, 6 Rtf 8 Tjfc^ttS &© 
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1, 3, 5 J&ZS 7 T^$n^> *>(D0ttllZ, @E?'J#^2, 4, 6S5'8T 

>Xtf-^-?gtt£W-t3^ >A°£K£zi- FT&jtfe^XteD N A^, 

^n?)IISf XttDNA<b7. h U >vx> h&#:#TTVW 

V. fr-DMMKiVk^ U > h^>X#-^-?£tt£WT£^>A^it£:=i 

iSHfnttn'J /I^^^HC 3^^^#^7t3ibT^^ ( Trends 
Neurosci. 15, 117-122, 1992, Ann. NY Acad. Sci. 777, 197-204, 1996, 
J. Neurochem. 69, 2441-2451, 1997) „ ±fEiS3I*n'|£ 3'J>h5>7# 
-^-gtt^ft-S^ >A^SI£:n- FTSjllS^XteDN A-^>, ffifE 

/^IRtf/XIHT'f y £££££ £l±£:t> 0) 

£ O fcCT feck < , 09Afc£, T;P* »J 7^777^- -if, tri^(DF c 
mi&. HRP, G F P ^femzmtf Z> Z. £^T#> ££*fgBJ{C 
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& 3 ^ Zf ^ h* 9 V t b T « , My c^^Z, Hi s^^\ F LAG^, 

£/^-e#£o t^ski^ >A^sm, 3t&KJ: oftm-fz z. t&r-^. 

N i - NTAtH i s ? ^©Hfn'ft b TciSgtfrU* P 'J>h7>7 

>/^Mo||ii^> iSHfri'l±PU>h^>xtf 

^mm\z^^^^m.w-t utt ^/ ^ p--?-;p#e^ ^u^p-±;w 

£a#, =^^ta#:, -#iltn;#:> t h fciaffc^tf) ft 4# Mtfl & trt #: £ ^ 
3 H fcfc± IE SHI fates U > h 7 * 

iSHfattP U > h 7 >X#-^-?£'l4£WT£^ >/t^«^b < text? 
(Nature 256, 495-497, 1975) > h'Jt-^S, t h BiS^A-f 7"U F 
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(Immunology Today 4, 72, 1983) Zf E B V - A < 7* U K — T 
& (MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77- 
96, Alan R.Liss, Inc., 1985) & £ft ©7J & £ ffl t,>3 Z. £ tfi T * -5 . 

m 4,946,778 ^) SIfflt 5 C thftfiftl^J 

HTSite^F©fg±aiJ|g^(D#A«, Davis 6 (BASIC METHODS IN 
MOLECULAR BIOLOGY, 1986) Rtf Sambrook 6 (MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y., 1989) £ <D < <D 

7>77i^y 3 >, DEAE-f+7 ^»F7>77i^y 3 
>. h 9. >*^# ~> 3 Xtransvection), 7^ ^7 p<>yi/;y 3 > i # 

5t#A, l^-yD-^^ >^7* (scrape loading), # A # A (ballistic 

25 introduction). iZ =fc D ff 5 £ £ #T $ -5 . fit, ?& £ *ffl ]|& £ L 
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m.^. hdv7os2, x^f 7°^^ s f 9 momgimm^. l mm. 

CHOii, COSM, HeLaM, C 1 2 7«> BALB/c 
3 T 3 mm (ykH P HI ft 1/ ¥ Z> $ - M ^ ^ v > * ^ -if & £ £ * SI 
L/c^Sfcfc^tT), BHK2 1 mm, HEK2 9 3 mm. Bowe s * 

y j -•vmmmcDWiwmm^. mmmmm^mtf z> z 

m-tz? y nzn^fe-^mmft-e^^mzz z z^m^-vfon 

o (D ck 5 is. a a* ^ x , <7 ^ - 7 ^-r , T^/^-r^x, ^ 
/uT t & ek ^ 0 

^>A^Stte> £ J: o U > tf^mizm^z z 

t LTftF. Pietri-Rouxel (Eur. 

J. Biochem., 247, 1 174-1 179, 1 997) £ (D^miS E £ ffl H 3 Z £ t^T ^ . 

*Mm^^tfafrz>m&isnm-$-z>\z\$. mm? >^~ r > a&tzux.? / 
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5 ifSlifnten U > h7>7,#-^-Mtt^^t S^>/\°^ Mia 

■arfe* 7 A^>, ±feit5$E*n<l4n U > h 7 > 7, # - ^ — iciIS<£> ^ H 

s w^ia otMKf tie mt& it &mm*-?z> z. i^tts: 



24 




PCT/JPOO/05545 



;*>h (DT-A) i!fc^#M^;i'^X^-f ;^of Si?> + t-tf 
(HS V- t k) &£T#©itfe^£#AT5;i£tC<fcoT, 

ff^, ^(Dffil^WM&X.&^fr'D, G418^^>y^Dk7 (GA 
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V 1 — 



SV40WiJA X (H>hD>^ $tT4Ai ^^ iu 
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tf -5 il t ifi "P ^ £ o 

>/l^K, Kitfnttn U > h 7 >^^-^-^tt^Wt-^»^ 

25 3 o 
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-£^Ti§r3 e ±fE*BM3m3M£ lift SufBiftHfOttn U > h ^ 
25 XttJiinLfediS:. *fBW©*8ftttny >h7>*#_^_jg tt £ 
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DNAf'^, If WW 7U ^f-va >«O^FffiTff& 
5 iHSHftten u>h^>x*-^-^n - Ht Site 

mx^m^, waE^#-^-jte ; ?oett*»«fc«tH'rs zn:& 
io *fc*^B^«, sia^ntzi u > h ^ >x#-^-sttsirt5^ w\° 

a° ? ft (D^ftX tefg^l CDHP$!i t V X ^ 5 §t*Mt5 co (cffl ^ 
^n^gll^fet^ot, W^&fiJt^i: bTift^fOttn U > h 5 >7tf 
15 -^-ffitt^ft^.^ W\°7«^>> iaitfPttn U > h ^ >X#-^-?g 

tt&w-r** wi7fta>*£te^b < \z%m*{&m?z>M'mxfemMfn®L 

^^^^{jEiiX^iJlJ^J-r Stlli ltd iSllfPtin U>h7> 
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U #> H, £<D^ >A^K<DI£fr)tR^I$frJt£:3- Ht§tU3^^1/t 

3^>A^1t£zi- HtSDNAlS^iJ^, *^s^Oi^H?n14zi U > h 7 
10 >X#-^-^&£W-T3^ >A^1f £n- HtSDNAE^itttRt 

> h ^ >Xz^-^-^'|4$Wr^>^ >A^S^rZi- Ft5DNA©^S 
15 iOlT^C KHfOfin U > h ^ >X^~^-fiH4^W-r^>^ 

RNAXlic D N A&Mtfc&HzmtfZ d i^7?f5*^n^ KRB^ 
25 T|5|^-r^> £ i^Tf^^o ;©i5t:, ift^fPttn 'J > h ^ >X*-^ 
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— FtliDNA (cDNA) XHRNA (cRNA) <D7 >^1z> 

2 o ^-xj^±) ^w-r & b(DT$>m$mizfflffli£nz> fe©ttta^ 
cin^ (D&mm&m ^tz., (Dev. bui. no, 207-222, 1995, 

J. Neurobiol. 29, 1-1 7, 1996) In s i tu A -f ~f U *W if — v' 3 
(J. Neurobiol. 29, 1-1 7, 1996) ^ . in situ PCRt£^<D^t£ 

^mSHfOttD U > h 7 >7>#-^-<Z){g*i £> c DNAfi, a*CDfS£ 

poly(A)+RNA <=> fg? P C R R & 3 'RACE 
25 TrflLfc. 7°D hn- ;K:foT Marathon™ cDNA Amplification 
Kit (^D->f v &m V^fco P C R (DjllM^fS]^y^< T-«C . 
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e 1 egans^/A^Dyi^ h^?»A? IfcDNASlK^JCS 

pSPUTK ^7 ^- (Xh7^y->tS) © N c o I (¥ 
»^b) SfitN o t I 9 n-~>sfL. JfADN ACQi£g@2 

5 ?'J £ & ^ L <, 7yh©CHTlcDNAtt GeneTrapper cDNA 
Positive Selection System (*r ~7 Zl n -1 3r ? y H 7 # 1/ h U - : GIBCO 
BRL)£:/D h n 0 (C^ffl U7 7 h Wit cDNA7^7'J- 

^e»¥«tLfe. ffl^fc^7^7-«ilP C RT&5ttfc c DNAiffM" 
©Ili^iJ^ ^ISfh ZtlTz c D N A 7 D->$ilrl/fcfi*S 

10 7c7 D — P SPUTK^7 ^— S.rXpcDNA3.1+ 9 — « > 



(77 u *!y^^x;pgip«i(fflBg-i?<D5§3S) 

c RNAU4t v ^TtD^fiTt SP6£fc«T7RNA3i?U* 
15 7— if HT'f > tf h Dt^Lfc. ^t77 , CRNA 2 0 - 3 0 n 
g £7 7 U x;i/0p #|fflll& (Xr-y V - VI) IcaiftAlfe. 

3l0 j^SS^teXflt (Nature 360, 467-471, 1992) fCSE^ £ tlT ^ 5 ^ 
& £.*mW\zmmzfr 1t. n U >Sfc9&3*«RNA£A© 2-30i 
(CO. 7 5ml CD^^tS* (0. 0 1 - 1 u MC9 [ 3 H ] - n »J >, 1 
20 OOmMONaCl, 2mMOKC 1, ImMCMgC 1 2 , ImMCD 
CaC 1 2< 1 OmMOHEPES, 5mM0Tr i s : pH7. 4) © 
0PS*fflJ& (6 - 8M) Sffi^T3 0-6 0 #RSIfTofc. H^&^CDgP 
Slfflfl&tel 0 % CO S D STnJ^fbbT, >^ 3 >#<7>^ 

-T [ 3 H] 

25 

(GFC^|3>X h) 
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cho-i::gfp <D £ ^ ffl £ Zl > X h y 2 h « :£ $K (Gene 212, 127-135, 
1998) Ta!^^tlT^^>^S<h|W|«tCP C RT'f^iLit. «^fr^^± 
;|/B5?U (NLS) ©T«EK:&5^U-->Sc3fc*W , ?#» (GFP) §3 
-Ft^Ifif^c ho- l»ftW&j&a>&7^yB33S£#T«E©te 
SKltft**?**^? <fc "5 (Cjf Abfco NLSig f pjtfe^te pPD104.53 

^^-^simBLfc. c h o - i mmmi&&fr % 5 . lkbisit 
zmmr zfctbiz c h o - 1 (DmmoT 5 / & 3 ss#£-&tf «£ 5 tcis 

ttUfcPCR7°7<-7-^ffl^fc 0 £i&C (EMBO J. 10, 3959-3970, 
1991) ZnT^&Jj&tmt&lZ rol-6 (sul006) V- 

y y h&zm-g&tzffl.fflifrzmmi'fc e u g <z> po i y (A)+RNA 

CA>f 7U y-T-tf- > a (lUItt 5 0%(D*^A75F, 5 

XSSPE, 5 XDenhardt's solution. 0. 5 % CD S D S , 100/xg 
/m 1 © salmon sperm DNA 4 1 T? , 7>^A • 7*7^ AS 

T[ 32 P] 7^LfcCHTl©c DN A #r >HC *f L T 4 2t)Tl 6 B# 
W/W^iJ^XS«fc. t^fD>lHii^# (0. 1 XSSPE, 
0. 1 % <D S D S : 6 5°C) T Bfc it H * X>A>v>^X^'J — > 
(enhancing screen) t^iZ7 B?3^— h7^t^77^f - £ fT o it . 

(in situ A^7*U ^>T if- 3 >) 
y^^->y->T7^Mfc7>f t>X©(B?lftliin vitro 

ife^M^te^fi 2 0 0 - 4 0 0 tl^C^SSTTJ^ U # 

mzn^tzo mm$iu®.ffi<Dt7 ut^^^h^M- ( 1 o ~ 2 0 wm) £ 
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m^fZc /W 7V y-T -tf-x 3 >te lXDenhardt's 5 
OmM(DTris-HCl (pH 8. 0), 2. 5mMC0EDTA> 0. 
3MONaCl, 5 0 %<D*)IA T 5 h\ 1 0 %©f + 7 h 7 >1J-;i/7 
x— K 1 m g/m 1 ©AfllM (E. coli) CD t RNAI:^Cf)f ^] 
5 IP$tfc7^;HbcRNA7n-^ Ug/ml) T45tT 

2 0 Pt^firo %.lZtyfrZ2 XSSC/50 %o*j^7$ K4«T2 
0, lXSSC/50%O*J|/A75Httl@, ^fnt>4 5ttSfe 
StLfc. /W ^ Xl/fcrn-^feiSi?^5/y->F a b $rH" 
(Boehringer-Mannheim) iNBT/BC I P 11 £• |fj pJ M Yt: t- fc a 
10 ^M-ttlfilt^l: 2 4 - 4 8 Pfflffl 



[ 3 H]^53iJ-^A-3 (HC3 ; 1 2 8C i /mmo 1 ) « NEN 
Life Science Products ^ £> A ^ L . pcDNA3. 1-CHTl & -5 H 
15 pcDNA3.1 5^ftlC O S 7 *fflj&£ — attfcfgS! £-frfc„ ;/ o h 3 - 
JKC^o T TransFast Reagent (7°0^^jtS) £#ALflH>£:. fl&g! 
«£0. 3 2MX^D-Xtt*tyat'fXl 1 2 0 0, 0 

oogTintrii^i, s^n^ttffiTiai^^n 

TVi5^mt*RW{C^«tCfT-3fc. 10wM©HC3 
tzo fiaffite^gfcO^-^Sift&Wfc C 3 H] HC3^1$^i| 
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5 n £^>, fce^te*£Wfflfttt!Ba&w«-rsc 
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SI >fc <D |g H 

2 . £*TcD(a)Xta(b)tf)^ >/^g$ n- KTSite^. 
(a)E3»J#^2 i:^$n^7> yKgB^J^e»^5^>/i^s 

■&*i'<tttt;bn$ftfc7syi&E*Ja>5fcD, 

5 . KT0(a)X(i(b)C^ >/1^S?£ n — KT3itfc^ 0 
(a)K?iJ#^4 CiSti575 / »E*Jj&> (& fc S * >/t * R 

6 . e*»j#*i 3 ic^$ns^SE^JXtt-5-©ft»wE?iJMac»c cms* 

©E#J© — 85 tTD N A. 

8. UT(D(a)Xt$(b)<D5> >/H7M$:n~- K"f -SiHST. 

(a)@H^>j#^6 iz^znzy^ j mmmfr ynzn 
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iijfcgL^tttosnfcysyftE^sfeD. 

5 <&ga^J©-8&£fcfc££BB£^tTD N Ac 

10 ( a )E5>J*# 8 I3$n57a /«E^6«t*^ >/^K 

*»«L<ttttiq3nfc75y'ftE*J*>e>&0, 

15 ^OE^JO-aRSfctt^W^^tyDN Ac 

13. 11**1 2StOl€?fti*1-*DNAWh'J >vx>h 

14. K«Wtt3U ^h^^Jp-^-Stt*^*^^^. 

20 15- @5?ij#^2K^sn37^/§£ie^£&£*> A °^ s ° 
is. EJii«2i:«an*75;iE?Jfc*^, i*L<tt»« 

25 18. EW#^4»C**n*75y»EWK:*^T, iS^Mi 
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2 1. S^8l:SSh575/SSWeS5?>/t>f 

2 2. MH.tS^STS/mtt^, ISKHSta 

io 23. »awtt3.j> h5> «_^ Stt , #t5?>/WSi 

2 4. Mfttt3y>h5>7#^- jSttmw> ^ w 
5X14 1 6K«0«ia»« fttt 3U> h 7>^7|?-^-j SttS 



25 



2 5 



20 A° £ 
2 6 



■*«19Xli20MOk hWatt3IJ>h5> ^^ 
•«2Utt22M 0 TD«Witt 3 .j >h9> ^.^ jStt 
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5 2 9. WSBfPtts u > h5>7#-^-ismfs^>/^** t . 

BffjJ<iS 15X1116 tB*t©^!fei«i£l*nt£ ^ 'J > h ^>X#-*-?£t££ 
3 0. RSftttn U ^h^V^-^-Sttftttft^W^K^. 

10 £*TT£^ >A°2SITc&& H <h£#®i:-f 2 8 f 2 «< <2 ift # <> 
3 1 . *«*ltt:i U >h5^*-^-Stt*m^W^I*«, 
flf^JS 19X«2 0IBt©k hES afrits iJ>h7>X#-^-ffittS 
tfS^>/1i7«ta&5 ^i:^#^iT^>m*3S2 8 fE*ctf)iK#o 
3 2. iiUfn-ftn U > h 5 >*#-*-i£tt£*T* 

15 ffi*J!2 1 Xli2 2|H«(DT^x^iS*ntt=i U > h ^>X#-^-«i4 

33. k^^^/ ? u-j-)ifafa^&zztzftWL£-rz>m^m 2 8 

3 4. U >h5>7#-^-Sttft*f*^W^K*» 
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fflf^JIl 9W2 Og2«C7)h hKUfnttn ij > h ^> X tf-^ 

3 8. ftftfn&D ij >h7>Xl-^-ffift$f t5 ^ w ^g^ 

3 9. K^fnttn »J > h7>7*-^-ttttm^>/t^«t3 

ftsfcJg 1 5 Xtt 1 6 SH«<D«i^SiSftH4n U > h 57 >*#-^-£§#£ 
tT^>/^lT^^^#i^§ ff ^ 3 9E«C*thft*. 

4 1 . ift&frten ij > h ^ >^ £WT£ 9 > /\ e 
SS^^l 7X141 8ffi*©73/ hK8?Ptt3iJ>h7>7jK-^-ffii 

4 2 . iSHInttn ij > h ^ >*#-*-jg££W-r5*>/t*Ka*, 
H»*«l 9X(12 0IE«©h hi«ilfi]tt3ij>h^>x^-^-^^^ 

4 3. , «Hffl#3 'J > K7>X#-*-Stt£*rT5*>/^ft^ 
ff^JS2 1X1*2 2Ig«©T^Xi%^f D ttziiJ>h^>x^-^-^-|4 
$ft5^>/t/;lTS5u^^it5^«3 9E*©#fc hft 

44. *bHft^ 7-)7X«7«> hT^SCiS^ittSil* 
JS3 9-4 3©Uf*lJ&»82*<B#h: h«j^ 0 

4 5. KHftittzi ij > N 7 >*#-*-jgtt£;fr-r -j 
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5 8-io ©vi-rn^iaifecoite^xttD n A*^fe#:tc:-r y^-fu^ h 

4 8. 3£&tiff <£>#£T> st^JS 1 4 ~ 2 2 ©^-rn^BB*©S53Rft 
7 >X#-* • WffiTZ z\ £ ZftWifT&Tlhmm&n U > 
4 9. f tiS®#fiT, Hfiflitt3'J>h7>7*-^-fttt^lf 

suTVis«naBtxtt»ita*«» si^jb 34-38 <o ^-rn^ 32** <&k& 
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— - > tfjjfee 

5 5 1. ^HfPttn U > h 7 >J*#— * — Iff 3 ^ >a°/7 

ffltt^^>/^KT&5^ t %&WLt^z>m$im4 8~5o o^-rn^ 

10 5 2. Stt«jRO#ftT, »*I3 9^4 4©lJ-fn^lBi©#kh 

5 3. itt«Jt*#bM«i:ja4L, iS^fnttn u >h^>x^- 
20 U-->^#}£ 0 
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5 5. itiKSftHtn >J > h7>X^-^-^'l4£W-f-5^>A 0 7K£n 
£S©iSttRtf/Xttf8iI*&»££i#fc: h (7)1§£- <h it tit • Ifti&T 

152-55 ©^rn^iH«©ifiiiafpttD u > h ^ >x^-^-^tt{s 
5 7 . m&m4 8 - 5 6 <D^-Fnfrum<DX2 'j-^>^^scj: o 

15 5 8. »5j<3S4 8 - 5 6 <D\,*?tlfr&n<DX2 U -^>^^rfetC «fc D 

20 l&ftt LTff^JS 14-22 CD^-rn^|H«(D^ >/^SR^/XttM 
3<JS 5 7 BB*fe©i«5&*Bt£3 u > h 7 > 7. ^-^-^14 ^WT5^ >a*^ 

25 LTIf^JS 14-22 ©Vi"Tn^lB«0^ >/t^IRn'/X{i«i 
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@E?'J £ , » * JS 1 9Xli2 OlEf ©^>/^S$n-Ht5DNA|H?iJ 

r n a 7 >^-t > xmn^-^xiz-fflfr t;u^a< t-^©^ 

6 3 . ft^JS 6 2 fS^W^Slfffi^D-y^^VXttif^JS 2 8-33 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> High-Affinity Choline Transporter 

<130> A011-05PCT 

<140> 
<141> 

<150> JP 11/240642 
<151> 1999-08-27 

<150> JP 11/368991 
<151> 1999-12-27 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1731 
<212> DNA 

<213> Caenorhabditis elegans 

<220> 

<221> CDS 

<222> (1).. (1731) 

<400> 1 

atg gcc gac tta ttg ggt ate gtg gec att gtg ttc ttc tac gtg etc 48 

Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Phe Tyr Val Leu 
15 10 15 
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att ctt gtc gtt gga ata tgg gcg ggt aga aaa teg aaa agt tea aaa 
He Leu Val Yal Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 
20 25 30 

gag ctt gaa tea gaa gee ggc gcg gcg acg gaa gag gtg atg tta get 144 
Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 
35 40 45 
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96 



ggg aga aac ate gga act ctt gtc gga att ttc aca atg act gee acg 
Gly Arg Asn He Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 
50 55 60 

tgg gtt ggc ggt get tat ate aat gga acc gee gag get ctg tat aat 
Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

gga ggt etc ctt gga tgt cag get cca gtt gga tat gca att tec ctt 
Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 
85 90 95 

gtt atg gga gga eta ctt ttc gca aag aaa atg cga gaa gaa gga tat 
Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 
100 105 no 

att aca atg etc gat cct ttt cag cac aaa tat ggc caa cga ate ggt 
He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 
115 120 125 

ggc ttg atg tat gtt cca gca ctt ctt ggt gaa aca ttc tgg aca gca 
Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 
130 135 140 

gee att ctt teg gca ctt ggt gca aca ctg teg gta att ctt gga ate 
Ala lie Leu Ser Ala Leu Gly Ala Thr Leu Ser Val lie Leu Gly He 
145 150 155 160 



192 



240 



288 



336 



384 



432 



480 
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gac atg aat gca lea gtg acc clg teg gee tgt ait gee gta ttc tac 
Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 
165 HO 175 



528 



aca ttc acc ggt gga tac tat gca gtc gcg lac act gac gtc gtt caa 
Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 
180 185 190 



576 



eta ttt tgc att ttc gtc ggt ttg tgg gtt tgc gtg ccg gcg get atg 
Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
195 200 205 



624 



gtg cat gat ggt gcg aag gat att tec agg aat gca ggc gac tgg att 
Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 
210 215 220 



672 



gga gag att gga gga ttc aaa gaa aca tct etc tgg att gat tgc atg 
Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 
225 230 235 240 



720 



ctt etc ctt gtc ttt gga gga att cca tgg caa gtg tac ttc caa aga 
Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 
245 250 255 



768 



gtt etc tec tea aaa act get cat gga gca cag acg ttg teg ttt gtg 
Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 
260 265 270 



816 



gcg ggc gtc gga tgc att etc atg gcg att cca cca gcg ttg ate ggt 
Ala Gly Val Gly Cys He Leu Met Ala He Pro Pro Ala Leu He Gly 
275 280 285 



864 



gca att gec agg aac aca gac tgg aga atg act gat tat tec cca tgg 912 
Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 



3/2 9 



# 



WO 01/16315 



PCT/JP00/05545 



290 295 300 

aac aat gga act aag gtc gaa teg att cca ccg gat aag aga aac atg 960 
Asn Asn Gly Thr Lys Val Glu Ser He Pro Pro Asp Lys Arg Asn Met 
305 310 315 320 

gtg gtc ccg ttg gta ttc cag tat ctt acg cca aga tgg gtc gec ttt 1008 
Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 
325 330 335 

att gga etc ggc gca gtg teg get get gta atg tea tct gca gat tea 1056 
He Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 
340 345 350 

tct gta eta tea gca gca tea atg ttt get cac aac ate tgg aag etc 1104 
Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 
355 360 365 

aca att cgc cct cac gcg tct gaa aaa gaa gtg ata att gtg atg aga 1152 
Thr lie Arg Pro His Ala Ser Glu Lys Glu Val He He Val Met Arg 
370 375 380 

ata gec ate ate tgt gtt ggt ate atg gca ace ate atg gca ctt acc 1200 
He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 
385 390 395 400 

att caa tec ate tat ggg ctt tgg tat ctt tgt gca gat ttg gtc tac 1248 
He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 
405 410 415 

gtc ata etc ttc cct caa eta tta tgt gtt gta tat atg cca cgt age 1296 
Val He Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 
420 425 430 

aat acg tat ggc tea ttg get ggc tat gca gtc ggt ctt gtg etc cgt 1344 
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Asn Thr Tyr Gly Ser Leu Ala Giy Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 

ttg alt gga ggc gag cca ctt gta teg ctg cca gcg ttc ttc cat tat 1392 
Leu He Gly Giy Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 
450 455 460 

cca atg tat acg gat ggg gta cag tat ttc cca ttc agg aca act get 1440 
Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 

atg tta tct tea atg get act ate tac att gta tea ata caa teg gag 1488 
Met Leu Ser Ser Met Ala Thr He Tyr He Val Ser He Gin Ser Glu 
485 490 495 

aag ctg ttc aaa teg gga cgt ttg tct ccg gag tgg gac gta atg ggt 1536 
Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Met Gly 
500 505 510 

tgt gta gtg aat att ccg ata gat cat gta ccc ctt ccg tea gat gta 1584 
Cys Val Val Asn He Pro lie Asp His Val Pro Leu Pro Ser Asp Val 
515 520 525 

teg ttt get gtt agt agt gag ace ttg aat atg aag get cca aac gga 1632 
Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 
530 535 540 

aca ccg get cca gta cat ccg aac caa cag ccg tct gat gaa aat aca 1680 
Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 
545 550 555 560 

tta tta cat cca tat teg gac caa agt tat tat tec aca aat age aat 1728 
Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 
565 570 575 
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taa 1731 



<210> 2 
<211> 576 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 2 

Met Ala Asp Leu Leu Gly lie Val Ala lie Val Phe Phe Tyr Val Leu 

15 10 15 

He Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 

20 25 30 

Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 

35 40 45 

Gly Arg Asn He Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 

50 55 60 

Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 

85 90 95 

Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 

100 105 HO 

He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 

115 120 125 

Gly Leu Mel Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 

130 135 140 

Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 
145 150 155 160 

Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 

165 170 175 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 

180 185 190 

Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
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195 200 205 

Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 

210 215 220 

Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Mel 
225 230 235 240 

Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 

Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 

260 265 270 

Ala Gly Val Gly Cys He Leu Met Ala He Pro Pro Ala Leu He Gly 

275 280 285 

Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 

290 295 300 

Asn Asn Gly Thr Lys Val Glu Ser He Pro Pro Asp Lys Arg Asn Met 
305 310 315 320 

Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

He Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 

340 345 350 

Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 

355 360 365 

Thr He Arg Pro His Ala Ser Glu Lys Glu Val He He Val Met Arg 

370 375 380 

He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 
385 390 395 400 

He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 

405 410 415 

Val He Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 

420 425 430 

Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 

435 440 445 

Leu He Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 

450 455 460 

Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 
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Met Leu Ser Ser Met Ala Thr He Tyr He Val Ser lie Gin Ser Glu 

485 490 495 

Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Met Gly 

500 505 510 

Cys Val Val Asn He Pro He Asp His Val Pro Leu Pro Ser Asp Val 

515 520 525 

Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 

530 535 540 

Thr Pro Ala Pro Vat His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 
545 550 555 560 

Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 
565 570 575 



<210> 3 
<2H> 1743 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 3 

atg cct ttc cat gta gaa gga eta gta gcg att ate ctg ttc tac ctt 48 

Met Pro Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
15 10 15 

ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa acc aaa aac age 96 
Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 
20 25 30 

ggt aat gca gaa gaa cgc age gaa gec ate ata gtt ggg ggc cga gac 144 
Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
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35 40 45 

att ggt ttg ttg gtt ggt ggt ttt acc atg aca gcc acc tgg gtt gga 192 
lie Gly Leu Leu Val Gly Gly Phe Thr Mel Thr Ala Thr Trp Val Gly 
50 55 60 

gga ggt tac ate aac ggg aca get gaa gca gtt tat ggg cca ggt tgt 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

ggt eta get tgg get cag gca ccc att gga tat tct ctg agt ctg att 288 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 

tta ggt ggc ctg ttt ttt gca aaa cct atg cgt tec aag gga tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 

act atg tta gac ccg ttt caa cag ate tat gga aag cgc atg ggt ggg 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

ctg ctg ttc ate cct gca ctg atg gga gag atg ttc tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct gca tta ggg get acc ate age gta ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

gtg aac ata teg gtc att gtc tec gca etc att gcc att ctt tat acc 528 
Val Asn lie Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

etc gtg gga ggg etc tac tct gtg gca tat act gat gtt gta cag eta 576 
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Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

ttc tgc att ttt ata gga ttg tgg ale agt gtc cca ttt gec clg tea 624 
Phe Cys He Phe He Gly Leu Trp lie Ser Val Pro Phe Ala Leu Ser 
195 200 205 

cat cct gca gtc acc gac att gga ttc act get gtg cat get aaa tac 672 
His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

cag agt ccc tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 720 
Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 

ctt gat aat ttt clg ttg ttg atg ctg ggt gga ata cca tgg caa gec 768 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly lie Pro Trp Gin Ala 
245 250 255 

tac ttc cag agg gtc' etc tct tea teg tea gcg acc tat get cag gtg 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta cca gee 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 

att tgc att ggg gec att gga gec tec aca gac tgg aac caa act gca 912 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tat ggg ttt cca gat ccc aag acc aag gag gaa gca gac atg att etc 960 
Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 
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ccg att gtt cla cag tac etc tgc cct gtg tac atl tec ttc ttt ggg 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 

ctt ggt get gtt tct get get gtc atg tec teg get gac tea tec ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
340 345 350 

eta tea gca agt lee atg ttt get egg aat ate tac cag ctt tec ttc 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 
355 360 365 

aga caa aat gca tea gac aag gaa att gtg tgg gtc atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 

gtg ttt gtg ttt gga gca tct gca aca gee atg gee ttg etc acg aag 1200 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tac ctg age tct gac ctt gtc tac ate ate 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr lie He 
405 410 415 

ate ttc cca cag ctg etc tgt gta etc ttc ate aaa gga acc aac act 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 

tat ggg gca gtt get ggt tat att ttt gga ctt ttc ctg aga att acc 1344 
Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga gga gag cca tat eta tac ttg cag ccc tta ate ttc tac cct ggt 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 
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[at tac cct gac aag aat ggt ata tac aal cag agg ttc cca Itt aaa 
Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

act etc tec atg gtt acc tea ttc ttt acc aac att tgt gtt tec tat 
Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 

eta gec aag tat eta ttt gaa agt gga acc ttg cct cca aaa tta gat 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 

ata ttt gat get gtt gtc tea agg cac agt gaa gag aac atg gac aag 
He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

acc att eta gtc aga aat gaa aac ate aaa tta aat gaa ctt gca cct 
Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 

gta aag cct cga cag age eta acc etc agt tea act ttc acc aat aaa 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

gag get etc ctt gat gtt gal tec agt cca gag gga tct ggg act gaa 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

gat aac tta caa tga 
Asp Asn Leu Gin 
580 



<210> 4 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1743 
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<211> 580 
<212> PRT 

<213> Rattus norvegicus 
<400> 4 

Met Pro Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 

15 10 15 

Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

100 105 HO 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 
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Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 

He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu lie Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
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515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

Asp Asn Leu Gin 
580 



<210> 5 
<211> 1743 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 5 

atg get He cat gtg gaa gga ctg ata get ate ate gtg ttc tac ctl 48 

Met Ala Phe His Val Glu Gly Leu He Ala He He Val Phe Tyr Leu 

15 10 15 

eta alt ttg ctg gtt gga ata tgg get gec tgg aga acc aaa aac agt 96 
Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 
20 25 30 

ggc age gca gaa gag cgc age gaa gee ate ata gtt ggt ggc cga gat 144 
Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt tta ttg gtt ggt gga ttt acc atg aca get acc tgg gtc gga 192 
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lie Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 

gga ggg tat ate aat ggc aca get gaa gca gtt tat gta cca ggt tat 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75 80 

ggc eta get tgg get cag gca cca att gga tat tct ctt agt ctg att 288 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 

tta ggt ggc ctg ttc ttt gca aaa cct atg cgt tea aag ggg tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 HO 

acc atg tta gac ccg ttt cag caa ate tat gga aaa cgc atg ggc gga 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

etc ctg ttt att cct gca ctg atg gga gaa atg ttc tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct get ttg gga gee acc ate age gtg ate ate gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

atg cac att tct gtc ate ate tct gca etc all gec act ctg tac aca 528 
Met His He Ser Val He He Ser Ala Leu lie Ala Thr Leu Tyr Thr 
165 170 175 

ctg gtg gga ggg etc tat tct gtg gec tac act gat gtc gtt cag etc 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 
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til Igc at I tit gta ggg ctg Igg ate age gtc ccc ttt gca ttg tea 624 
Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 

cat cct gca gtc gca gac ate ggg ttc act get gtg cat gee aaa tac 672 
His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

caa aag ccg tgg ctg gga act gtt gac tea tct gaa gtc tac let tgg 720 
Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 
225 230 235 240 

ctt gat agt ttt ctg ttg ttg atg ctg ggt gga ate cca tgg caa gca 768 
Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

tac ttt cag agg gtt etc tct tct tec tea gec ace tat get caa gtg 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

ctg tec ttc ctg gca get ttc ggg tgc ctg gtg atg gee ate cca gee 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 
275 280 285 

ata etc att ggg gee att gga gca tea aca gac tgg aac cag act gca 912 
He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tat ggg ctt cca gat ccc aag act aca gaa gag gca gac atg att tta 960 
Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 
305 310 315 320 

cca att gtt ctg cag tat etc tgc cct gtg tat att tct ttc ttt ggt 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 
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cti ggt gca gtl tct get get gtt atg tea tea gca gat tct tec ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
340 345 350 

ttg tea gca agt tec atg ttt gca egg aac ate tac cag ctt tec ttc 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 
355 360 365 

aga caa aat get teg gac aaa gaa ate gtt tgg gtt atg cga ate aca 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Mel Arg He Thr 
370 375 380 

gtg ttt gtg ttt gga gca tct gca aca gee atg gee ttg ctg acg aaa 1200 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tac clc agt tct gac ctt gtt tac ate gtt 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 
405 410 415 

ate ttc ccc cag ctg ctt tgt gta etc ttt gtt aag gga ace aac ace 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 
420 425 430 

tat ggg gec gtg gca ggt tat gtt tct ggc etc ttc ctg aga ata act 1344 
Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga ggg gag cca tat ctg tat ctt cag ccc ttg ate ttc tac cct ggc 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 

tat tac cct gat gat aat ggt ata tat aat cag aaa ttt cca ttt aaa 1440 
Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 
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465 470 475 480 

aca ctt gcc alg gtt aca tea ttc tta acc aac att tgc ale tec tat 1488 
Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn He Cys He Ser Tyr 
485 490 495 

eta gcc aag tat eta ttt gaa agt gga acc ttg cca cct aaa tta gat 1536 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 

gta ttt gat gel gtt gtt gca aga cac agt gaa gaa aac atg gat aag 1584 
Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

aca att ctt gtc aaa aat gaa aat att aaa tta gat gaa ctt gca ctt 1632 
Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 

gtg aag cca cga cag age atg acc etc age tea act ttc acc aat aaa 1680 
Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

gag gcc ttc ctt gat gtt gat tec agt cca gaa ggg tct ggg act gaa 1728 
Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

gat aat tta cag tga 1743 
Asp Asn Leu Gin 
580 



<210> 6 

<2H> 580 

<212> PRT 

<213> Homo sapiens 
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<400> 6 

Met Ala Phe His Val Glu Gly Leu lie Ala He He Val Phe Tyr Leu 

15 10 15 

Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 

20 25 30 

Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

100 105 110 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Met His He Ser Val He He Ser Ala Leu He Ala Thr Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 
225 230 235 240 

Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
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260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 

275 280 285 

lie Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn He Cys He Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 
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Val Lys Pro Arg Gin Ser Mel Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

Asp Asn Leu Gin 
580 



<210> 7 
<211> 1743 
<212> DNA 
<213> Mus musculus 

<220> 

<221> CDS 

<222> (1).. (1743) 

<400> 7 

atg tct ttc cac gta gaa gga ctg gta get att ate etc ttc tac etc 48 
Met Ser Phe His Val Glu Gly Leu Val Ala He lie Leu Phe Tyr Leu 
15 10 15 

ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa acc aaa aac age 96 
Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 
20 25 30 

ggc aac cca gaa gag cac agt gaa gec ate ata gtc ggg ggc cgt gac 144 
Gly Asn Pro Glu Glu His Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt Hg ttg gtt ggt ggt ttt acc atg aca gec acc tgg gtt gga 192 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 
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gga ggc tac ate aal ggg aca gca gaa gca gtg tat ggg cca ggt tgt 240 
Gly Gly Tyr lie Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

ggt eta get tgg get cag gca ccc att gga tat tct ctg agt eta att 288 
Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 

tta ggt ggt ctg ttt ttt gcg aaa cct atg cgt tec aag gga tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 

act atg tta gac cca ttt caa cag ate tat gga aag cgc atg ggt ggg 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 

ctg etc ttc ate cct gca ctg atg gga gag atg He tgg get gca gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tct gca tta ggg gee ace ate age gtg ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

gtg aac ata teg gtc att gtc tct gca etc att gee att ctt tat acc 528 
Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

eta gtg ggt ggg etc tac tct gtg gca tat act gat gtt gtc cag eta 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

ttc tgc att ttt ata gga ctg tgg ate agt gtc cct ttt gee ctg tea 624 
Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 
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cat cct gca gtc acc gac ate gga ttc aca get gtg cat get aaa tac 672 
His Pro Ala Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

cag agt ccc tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 720 
Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 

ctt gat aat ttt ctg tta ttg atg ctg ggt gga ate cca tgg caa gee 768 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

tac ttc cag agg gtc etc tct tea tec tea gee acc tat get cag gta 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

ctg tec ttc ctg gca get ttt ggg tgc ctg gtg atg get eta ccc gec 864 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 

ata tgc ata gga get att gga get tec aca gac tgg aac cag act gee 912 
He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tac ggg tat cca gat ccc aag act aag gag gaa gca gac atg att etc 960 
Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met lie Leu 
305 310 315 320 

ccg ate gtt ctg cag tac etc tgc cct gtg tac ate tec ttc ttt ggg 1008 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 

ctt ggt get gtt tea get get gtc atg tec tea get gac teg tec ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
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340 345 350 

ctg teg gcg agt tct atg ttt get egg aat ate tac cag ctt tec itc 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn lie Tyr Gin Leu Ser Phe 
355 360 365 

aga caa aat gca tea gac aag gaa att gtg tgg gtc atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg lie Thr 
370 375 380 

gtg ctt gtg ttc gga gca tct gca aca gec atg get ttg ctg acg aag 1200 
Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tac ctg age tct gac ctt gtc tac ate ate 1248 
Thr Val Tyr Gly. Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 
405 410 415 

ate ttc cca cag ctg etc tgt gta etc ttc ate aaa gga acc aac act 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 
420 425 430 

tat ggg gca gtt get ggt tat att ttt gga eta ttc ctg aga att act 1344 
Tyr Gly Ala Val Ala Gly Tyr lie Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga gga gag cca tat eta tac ttg cag ccc tta ate ttc tac cct ggt 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 

tat tac tct gac aag aat ggt ata tac aat cag agg ttc cca ttt aaa 1440 
Tyr Tyr Ser Asp Lys Asn Gly lie Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

act etc tec atg gtt acc tea ttc ttt acc aac att tgt gtt tct tat 1488 
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Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 
485 490 495 

eta gec aag tat eta ttt gaa agt gga ace ttg cct cca aaa tta gat 1536 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 

gta ttt gat get gtt gtc gca agg cac agt gaa gag aac atg gac aag 1584 
Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

ace att eta gtc aga aat gaa aat ate aaa tta aat gaa clt gca cct 1632 
Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 

gtg aaa cct egg cag age eta acc etc agt tea act ttc acc aat aag 1680 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

gag gee etc ctt gat gtt gat tec agt ccg gag ggg tct ggg act gaa 1728 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 

gat aac tta caa tga 1743 
Asp Asn Leu Gin 
580 



<210> 8 
<211> 580 
<212> PRT 
<213> Mus musculus 

<400> 8 

Met Ser Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
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15 10 15 

Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 

20 25 30 

Gly Asn Pro Glu Glu His Ser Glu Ala He He Val Gly Gly Arg Asp 

35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 

85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

100 105 110 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 

115 120 125 

Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 

He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 

165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 

195 200 205 

His Pro Ala Val Thr Asp lie Gly Phe Thr Ala Val His Ala Lys Tyr 

210 215 220 

Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 

Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 
275 280 285 
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He Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 

Tyr Gly Tyr Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 

325 330 335 

Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser lie 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 

Val Leu Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 

435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 

450 455 460 

Tyr Tyr Ser Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ser Mel Val Thr Ser Phe Phe Thr Asn He Cys Val Ser Tyr 

485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 

500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 

530 535 540 

Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
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565 570 

Asp Asn Leu Gin 
580 
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